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EXECUTIVE SUMMARY 

This report presents the resvilts of a pre-remedial design groundwater pilot project (Pilot 
Project) completed on behalf of the Watikegan Manufactured Gas and Coke Plant (WCP) 
Group by Conestoga-Rovers & Associates (CRA). The Waukegan Manufactured Gas 
and Coke Plant Site occupies 36 acres in Waukegan, lUinois, on a peninsula separating 
Waukegan Harbor on die west from Lake Michigan on the east. The property and its 
environs have been part of the industrial/commercial waterfront in Waukegan. The 
purpose of the Pilot Project was to evaluate the efficacy of mobile, ceU-based, low-flow 
grovmdwater remediation at the Site and to identify the parameters necessary to design 
the full-scale extraction and treatment systems. An additional objective of the Pilot 
Project was to evaluate the effectiveness of geophysical profiles for comparison with 
monitoring well nest data to determine the usefulness of these profiles for fuU-scale 
vertical characterization of groundwater. 

A Remedial Investigation/Feasibility Study (RI/FS) was completed at the Site between 
1992 and 1998. Site geology consists of near-surface fiU materials that were placed over 
a fine-grained sand vant. The sand unit extends from the ground surface to the top of a 
low-permeabUity clayey hU vmit present at approximately 30 feet below ground surface. 
Shallow groundwater occurs in the fine-grained sand vmit and flows in response to 
infiltration on the peninsula, discharging to the svurounding surface water. The shallow 
aquifer contains arsenic, ammorua, phenols, and several other chemical compoxmds. 
The most affected portion of the shallow aquifer is fovmd in the lowest 5 feet of the sand 
unit, approximately 25 to 30 feet below groimd surface. 

The U.S. Environmental Protection Agency issued a Record of Decision (ROD) for the 
Remedial Action in September 1999. The selected remedy presented in the ROD 
included soil and groundwater components. As stated in the ROD, the selected 
groundwater remedy is a mobile, ceU-based, low-flow extraction/treatment/reinjection 
system. The ROD groundwater remedial objectives are divided into two phases, 
short-term (Phase 1) and long-term (Phase 2). The short-term goal is mass removal of 
contaminants in the deep portion of the shallow aquifer and minimize impacts of 
contaminated groundwater on Lake Michigan and Waukegan Harbor surface water. 
Subsequently, in Phase 2, the long-term remedial goals are pursued based on monitored 
natural attenuation. 

The stratified distribution of contaminants at the Site observed during the RI was 
confinned by the Pilot Project analytical data. The initial concentrations of the analytes 
were highest in the groimdwater samples collected from the deepest monitoring wells 
and were significantly lower in groundwater samples collected from the wells screened 

15670(6) i CONESTOGA-ROVERS & ASSOCIATES 



at higher elevations. These data indicate that the bulk of the contaminant mass lies in 
the lower few feet of the aquifer. Two test units, the Extraction/Reinjection Unit 
(E/R Unit) and the Extraction Unit (E Urut), were constructed and operated during the 
Pilot Project. The E/R Unit was designed to evaluate the effects of extraction and 
reinjection on the concentrations of contaminant in the aquifer. The E Unit was 
designed to evaluate the effect of groundwater pimiping alone (without groundwater 
reinjection) on the concentrations of contaminants in the shallow aquifer. 

Dvixing operation of the pilot vmits, samples were collected on a regular basis from the 
monitoring wells and the extraction weUs for chemical analysis. Over 700 individual 
groundwater samples were collected and analyzed during the Pilot Project. As a result, 
a large database relating to aquifer response during operation of the pilot imits was 
compiled during the Pilot Project. The Pilot Project results clearly demonstrate the 
efficacy of cell-based low-flow groundwater extraction and reinjection and the 
appropriateness of biological treatment. The E/R Unit data demonstrated that 
reinjection lowered the contaminant concentrations in the zone of highest contamination 
in the shallow aquifer over a relatively short operating period. The data demonstrate 
that groundwater removal in the E/R Unit was focused on the lower portion of the 
shallow aquifer where the bulk of the contaminant mass is present. Additionally, the 
groundwater reinjection effect prevents groundwater from outside the E/R Unit from 
entering and re-contaminating the remediation zone. By contrast, the analytical data 
from the E Unit demonstrated no significant downward concentration trends in the most 
contaminated zones indicating that groundwater pvunping alone had no effect on the 
concentrations of contaminants in the aquifer. This is the result of an effectively 
imlimited source of contaminants vmder the conditions of the study. 

The hydraulic conductivity value used to design the Pilot Project was 30 feet/day. 
However, the response test and bromide tracer data generated diulng the Pilot Project 
suggest that the hydrauUc conductivity of the shallow aqviifer lies closer to 10 feet/day. 
The implications of the aquifer hydraulic conductivity must be considered to optimize 
full-scale system design. This would include groundwater modeling to assess the effects 
of hydravdic conductivity and aqviifer gradients on optimal well spacing, screened 
intervals, pumping rates, and length of operation. 

Target parameter removal was excellent during the treatability study. An average 
conversion of ammonia to nitrate (nitrification) of approximately 60 percent was 
achieved within the planning and design parameters of the bench-scale study 
completed. Nitrification works but the parameters required for successfvd scale up of 
the biological reactor to achieve rutrification were not defined. It is recommended that a 
follow-up bench-scale system be operated to address the following: 
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a) longer acclimatization and operation period so stable biological tieatment 
operation is achieved; 

b) parallel operations of biological treatment processes with and without arseivic 
pretreatment to moiutor the fate of arsenic in the biological process. 

c) a more representative grovmdwater influent concentration wiU be used to 
duplicate long-term steady state influent concentrations as opposed the startup 
concentrations used in the Pilot Project treatability study. 

The Pilot Project data indicate that Ultra-Violet Fluorescence does not appear to be an 
effective screening tool to delineate contaminants beneath Site. Results from the 
Electrical Conductivity (EC) monitoring logs indicate that the elevated concentrations of 
salts present in the lower portion of the upper sand unit are detectable using EC. 
Consistent with the contaminant concentration data, EC response increased with depth 
in the aquifer thus may be useful for screening tool for development of a vertical profile 
of grovmdwater contamination. EC would need to be used in conjunction with limited 
confirmational vertical aquifer sampling to determine vertical concentration profiles. 
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1.0 INTRODUCTION 

This report presents the methodology and results of a pre-remedial design groundw9ter 
pilot project (Pilot Project) completed at the Waukegan Manufactured Gas and Coke 
Plant (WCP) located in Wavikegan, Illinois (Site). 

1.1 SITE OVERVIEW 

The WCP Site occupies 36 acres in Waukegan, Illinois, on a peninsula separating 
Waukegan Harbor on the west from Lake Michigan on the east (Figure 1.1). The 
property and its environs have been part of the industrial/commercial waterfront in 
Waukegan. The sand dvmes and beach area adjacent to the WCP Site are used for public 
recreation. Figure 1.2 provides a plan view of the Site. 

Barr Engineering conducted a Remedial Investigation/Feasibility Study (RI/FS) at the 
Site between 1992 and 1998. The U.S. Environmental Protection Agency (USEPA) issued 
a Record of Decision (ROD) for the Remedial Action at the Site in September 1999. The 
selected remedy presented in the ROD included soil and grovmdwater components. 

The Site is underlain by near-surface fill materials that were placed over a fine-grained 
sand unit. The sand vmit extends from the ground surface to the top of a 
low-permeability clayey tiU unit present at approximately 30 feet below grovmd surface. 
Shallow groundwater occurs in the fine-grained sand unit. Shallow grovmdwater flows 
in response to infiltration on the peninsula, discharging to the surrounding surface 
water. The vadose zone soil and the shallow aqviifer at the Site have been affected by 
past activities. Soil at the WCP Site contains coal tar and arseruc. The groundwater 
contains arsenic, ammonia, phenols, and several other chemical compounds. The most 
affected portion of the shallow aquifer is found in the lowest 5 feet of the sand vmit, 
approximately 25 to 30 feet below ground surface. 

1.2 PILOT PROTECT OVERVIEW 

As stated in the ROD, the selected groundwater remedy is a mobile, ceU-based, low-flow 
extraction/treatment/reinjection system. The ROD groundwater remedial objectives 
are divided into two phases, short-term (Phase 1) and long-term (Phase 2). The 
short-term goal is mass removal of contaminants in the deep portion of the shallow 
aquifer to minimize impacts of contaminated groundwater on Lake Michigan and 
Waukegan Harbor surface water (ROD, pg. 25). Subsequently, in Phase 2, the long-term 
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remedial goals are pursued based on monitored natural attenuation (MNA). As noted 
in the ROD (pg. 26): "Once the inhibitive concentrations of contaminants have been removed 
and the nitrate source and oxygenation from treatment re-injection is available in the aquifer, 
degradation should occur." In the long-term, attainment of maximum contaminant limits 
(MCLs) is anticipated. 

The ROD states that the design of the Phase 1 groundwater remedy will be based in part 
on pilot testing of a groundwater extraction and reinjection system. The approved Pilot 
Project includes the installation, operation, and monitoring of two low-flow, ceU-based 
test units as described herein. The PUot Project included several data coUection tasks, 
which were implemented to provide the data for developing the design parameters and 
constraints for implementation, operation, and performance measurement of the 
extraction/reinjection unit of the ROD grovmdwater remedy. 

This report presents the results of a Pre Design Pilot Project completed on behalf of the 
WCP Group by Conestoga-Rovers & Associates (CRA). The Pilot Project was completed 
consistent with the May 23, 2000 PUot Project Work Plan prepared by New Fields Inc. 
and the foUowing plans prepared by CRA in June 2000; Sampling and Analysis Plan, 
Quality Assvu-ance Project Plan, and Treatability Study Work Plan. The SampUng and 
Analysis Plan was modified in a letter to USEPA dated September 26, 2000. The 
modification described changes in groundwater extraction rates intended to optimize 
tracer captvire. 

Minor modifications made to accommodate field conditions are identified in the report 
when they occur. 

1.3 REPORT ORGANIZATION 

The Pilot Project Report has been organized into the foUowing sections: 

Section 1.0 Introduction - provides brief overview of the Site and the PUot Project; 

Section 2.0 Study Area Characterization - provides a summary of the investigative 
activities implemented prior to initiating the PUot Project; 

Section 3.0 PUot Unit Cor\struction and Operation - discusses the instaUation and 
operation of the PUot Units; 

Section 4.0 PUot Project Data Summary - presents the data coUected during the PUot 
Project; 

Section 5.0 PUot Project Data Evaluation - discusses and evaluates the coUected data; 
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Section 6.0 Treatability Study - presents the results and findings of the Treatability 
Study; 

Section 7.0 Summary and Conclusions - summarizes the findings of the PUot Project 
and provides recommendations; and 

Section 8.0 References. 
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2.0 STUDY AREA CHARACTERIZATION 

2,1 OVERVIEW 

Prior to initiating the PUot Project, several study area characterization activities were 
completed. These study area characterization activities were completed to corLfirm data 
coUected during the RI and to further define conditions locaUy within the PUot Project 
areas. 

2.2 GENERAL FIELD PROTOCOLS 

General field protocols utilized during implementation of the PUot Project are 
summarized in Appendix A. 

2.3 SITE CHARACTERIZATION 

2.3.1 GENERAL 

The primary objectives for the study area characterization activities were to define the 
geology and hydrogeology within the PUot Project study area and to define the initial 
concentrations of contaminants within the PUot Project study area. The characterization 
activities completed included the foUowing: 

• measurement of grovmdwater levels at monitoring weUs/piezometers across the Site 
to corvfirm groundwater flow conditions beneath the Site; 

• completion of single weU resporvse test on four monitoring weUs to calculate the 
hydravUic conductivity of the shaUow sand aquifer; 

• advancement of four direct-push vertical geophysical profiles using cone 
penetrometer testing (CPT) with Ultra-Violet Fluorescence (UVF) and Electrical 
Conductance (EC)to identify stratigraphy and to estimate the vertical extent of the 
impacted portion of the shaUow aquifer; 

• irvstaUation of pUot borings in the Extraction Unit (E Unit) and the 
Extraction/Reinjection Unit (E/R Unit) to further define subsvurface stratigraphy 
within the PUot Project area; 

• construction of extraction weUs and multUevel morutoring weUs in the E and 
E/R Uruts and reinjection weUs in the E/R Unit; 

• survey the locations of the extraction, reinjection, and monitoring weUs; and 
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the coUection of initial groundwater samples from the extiaction wells and from each 
level of the multi -level monitoring weUs. 

2.3.2 GROUNDWATER LEVELS 

The depths to groundwater and total weU depths were measured and recorded on 
July 11, 2000 at 36 of the morutoring w^eUs/piezometers instaUed during the RI. 
Measurements were recorded to the nearest 0.01 foot using an electronic water level 
meter. These measurements were made to evaluate the grovmdwater flow beneath the 
Site. Figvtre 1.2 Ulustrates the monitoring weU and piezometers locations. 

2.3.3 RESPONSE TESTING 

On July 11, 2000, single weU hydrauUc response tests were performed on four deep 
morutoring weUs (MW-4D, MW-7D, MW-8D, and MW-9D). The location of each of 
these morutoring weUs is presented on Figvtre 1.2. Response testing was conducted to 
determine the hydrauUc conductivity of the lower portion of the shaUow aquifer. These 
data were also used to complete particle tracking modeling to optimize the tracer test. 
Two response tests were completed at each of the four monitoring weUs. Response 
testing was performed using rising head methods as outlined below: 

• the static water level in the weU was measured using an electionic water level meter; 

• a 10-poimd per square inch (PSI) pressure transducer attached to an electronic data 
logger was lowered into the weU; 

• the weU head was sealed and pressurized to lower the hydraulic head in the weU; 

and 

• Once the air pressure was released the water level recovery in the weU was 
monitored and recorded by the data logger. 

Water level recovery data recorded by the data logger were evaluated vising the 
methods developed by Bouwer and Rice^ using the groundwater modeling computer 
program AQTESOLV for Windows Version 2.12-Professional. 

Bouwer, H. and Rice, R.C. 1976. "A Slug Test for Determining Hydraulic Conductivity of 
Unconfined Aquifers with Completely or PartiaUy Penetrating Wells", Water Resources Research. 
12 (1977), pp. 423-428. 
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2.3.4 CONE PENETROMETER TESTING 

Three direct-pvish boreholes, CPT-1, CPT-2, and CPT-4, were advanced vising CPT with 
simvUtaneous measurement of electrical conductivity (CPT/EC) and ultraviolet 
fluorescence (CPT/UVF). A fourth CPT borehole, CPT-3, was attempted but probe 
refvisal was encountered at a depth of only 4 feet below ground surface (bgs), and the 
sounding was abandoned. Stratigraphies of Glen EUyn, lUinois was retained to provide 
CPT services. CPT/UVF was vised in Ueu of gas chromatography (CPT/GC) as specified 
in the Work Plan due to the lack of commercial avaUabUity of the CPT/GC technology. 
The selected locations for CPT/UVF testing were positioned near the proposed locations 
of the pUot project iUustrated on Figure 1.2 of the Work Plan. The locations of the 
completed CPT borings are Ulustrated on Figure 1.2 of this report. 

CPT consists of using a truck-mounted rig to advance a smaU diameter (1.7 inch) 
instrument probe (penetrometer) into the ground whUe a computer data acquisition 
system records telemetry received during advancement of the penetiometer probe. 
Measurements of the resistance to penetration acting on the probe and friction along the 
sides of the probe are obtained by pressure transducers whUe the probe is advanced 
through the subsurface soUs. The resistance of the soU to penetiation (cone end-bearing 
or tip resistance) and sUding friction along the walls of the penetrometer are used to 
identify the subsurface stratigraphy. The cone end-bearing pressures are much higher in 
sands than in clays. The ratio of sUding friction to cone end-bearing resistance (termed 
friction ratio) is high in clays and low in sands. These two parameters are interpreted to 
determine the stratigraphy. CPT soundings were advanced to a depth of approximately 
40 feet below ground surface. The boreholes resulting from the CPT soundings were 
grouted to the surface with bentoiute slurry simultaneously as the probe was withdrawn 
from the grovmd. 

EC measurements were recorded at aU testing locations simultaneously with CPT 
measurements. CPT/EC measurements consist of an electiode array mounted on the 
CPT probe, which measures soU electrical conductivity. The UVF module consists of a 
sapphire window in the side of the penetrometer, an UV Ught source, filters, and 
photonic sensors. The UVF Ught source Uluminates the soU next to the window. Certain 
organic compovmds fluoresce in the presence of an UVF Ught source if present at high 
enough concentrations. The photoruc sensors can detect the resulting Ught. The 
intensity of the fluorescence can be correlated to the concentiation of contamination in 
the soU. UVF measurements were obtained simultaneously with CPT and EC 
measurements. 
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2.3.5 PILOT SOIL BORINGS 

PUot soU borings were instaUed at extiaction weU locations EW-2 in the E/R Urut and 
EW-4 in the E Urut using hoUow-stem auger drilling methods. Visual observations from 
the pUot soU borings were used to confirm stiatigraphic information obtained from the 
CPT sovmdings and further define the subsurface stratigraphy within the PUot Project 
area. During the advancement for the pUot soU borings continuous spUt-spoon samples 
were coUected. Once a depth of 5 feet below the water table was reached potable water 
was periodicaUy pvimped into the HSA to prevent heaving sands from fiUing the 
hoUow-stem augers. SoU samples were described in detaU by a geologist in accordance 
with the Unified SoU Classification System (USCS). Extraction wells were constructed in 
the pUot soU borings. PUot soU boring stratigraphic logs are presented in Appendix B. 

2.3.6 SURVEYING 

CPT sounding and morutoring, extiaction, and reinjection weU locations instaUed during 
the PUot Project were surveyed for horizontal and vertical contiol. North Cential Land 
Survey Company, Inc., of Lake Bluff, Illinois, an Illinois-registered land surveyor, was 
retained to provide surveying services. Locations were surveyed to the nearest 0.5 foot 
for horizontal contiol and to the nearest 0.01 foot for vertical contiol. Survey 
measurements were referenced to the benchmark established during the RI. Vertical 
coordinates were referenced to U.S. Geological Survey (USGS) Average Mean Sea Level 
(AMSL) dahim. 
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3.0 PILOT UNIT CONSTRUCTION AND OPERATION 

3.1 OVERVIEW 

Two test units, the E/R Unit and the E Unit, were constructed and operated during the 
PUot Project. Construction of these vmits required the instaUation of a number of 
injection weUs, extiaction wells, and multi-level groundwater morutoring weUs. During 
the PUot Project, grovmdwater was extiacted from each of these pUot units. The 
extiacted water from each pUot test unit was temporarily stored in four 20,000-gaUon 
equalization tanks. Simultaneovis tap water injection and groundwater extiaction was 
performed in the E/R Unit. The PUot Project also included grovmdwater sampling for 
chemical analyses and a bromide tiacer study in the E/R Unit. Specific information 
concerning the instaUation and operation of each of the pUot vmits is provided in this 
section. Figure 1.2 Ulustiates the location of the PUot Project Area in relation to the Site. 

3.2 PRE-STUDY GROUNDWATER MODELING 

Pre-study grovmdwater modeling of the tiacer test program outlined in the Work Plan 
was conducted to evaluate tiacer test operating conditions. Groundwater information 
obtained from the study characterization groundwater level monitoring and hydraulic 
response testing were used to model the grovmdwater flow conditions within the 
E/R Urut during the tracer test. A three-dimensional groundwater flow model 
(MODFLOW-96) was developed to approximate the hydrogeologic conditions in the 
immediate vicinity of the E/R Urut. Particle tiacking simulations were conducted to 
evaluate the proposed PUot Project tiacer test outlined in the Work Plan. 

In general, modeled particle tiacking simulation results suggested that, based on revised 
estimates of the hydraulic conductivity within the sand unit, an extended time period 
wovUd be required to obtain capture of an adequate quantity of bromide. Based on these 
results, a modification to the tiacer test was proposed to increase the probabiUty that 
good capture of bromide wovUd be achieved during the tiacer test. The proposed 
modification consisted of switching the reinjection rates to an unbalanced configuration 
to create a downgradient hydrauUc barrier. Grovmdwater particle tiacking simulations 
indicated adequate bromide captvire covUd be achieved in a much shorter period vmder 
the modified reinjection configuration. 
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3.3 PILOT UNIT CONSTRUCTION 

3.3.1 UNIT DESCRIPTIONS 

Extraction/Reinjection Unit (E/R Unit) 

The E/R Unit is comprised of three extiaction weUs and six reinjection wells. This vmit 
was intended to simulate ttve simultaneous operation of low-flow extiaction and 
reinjection weUs. The outer reinjection weUs suppUed flushing water that was designed 
to enhance the removal efficiency of the inner extiaction wells. Figvire 3.1 iUustiates the 
configuration of extiaction weUs, reinjection weUs, and grovmdwater monitoring wells 
in Ave E/R Unit. 

Extraction Unit (E Unit) 

The E Urut was operated over four one-week cycles, at progressively lower extiaction 
rates during successive each operational cycle. The first three operational cycles were 
foUowed by a one-week shut down period.. The removal efficiency of the extiaction 
weU was evaluated under constant versus intermittent (pulse) operation, as weU as 
different extiaction rates. Figure 3.1 depicts the configuration of the extraction weU and 
grovmdwater monitoring weUs in the E Unit. 

3.3.2 EXTRACTION AND REINTECFION WELL INSTALLATION 

The boreholes for the extiaction/reinjection wells were advanced approximately 1 foot 
into the top of the glacial tUl unit, present at a depth of approximately 32 feet below 
ground surface. Boreholes were advanced vising a rotary drUl rig equipped with 
4.25-inch inside diameter hoUow-stem augers. The extiaction and reinjection weUs were 
constructed such that the bottoms of the weU screens were placed sUghtly below the 
glacial tiU interface. 

Specific installation protocols for the extiaction and reinjection weUs are summarized in 
Appendix A. 

Table 3.1 provides a summary of extiaction and reinjection weU construction details. 
Stiatigraphic and instrumentation logs for the extiaction and reinjection weUs are 
provided in Appendix B. 
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3.3.3 MONITORING WELL NESTS 

Monitoring weU nests, each consisting of a cluster of five monitoring weUs, were 
instaUed to provide a vertical profile of groundwater quaUty during the PUot Project. 
Two monitoring weU nests, WN-1 and WN-2, were instaUed in the E/R Unit and one 
morutoring weU nest, WN-3, was instaUed in the E Unit. System layouts for the 
E/R Urut and the E Uiut are Ulustrated on Figures 3.1. This figure also iUustiates 
cross-sectional views through each of the units. 

Specific instaUation protocols for the morutoring weU nests are summarized in 
Appendix A. 

Table 3.1 provides a summary of morutoring weU construction details. Stiatigraphic 
and instrumentation logs for the monitoring weU nests are provided in Appendix B. 

3.3.4 WELL DEVELOPMENT 

In order to establish good hydrauUc communication with the aquifer and reduce the 
volume of sediment in the monitoring, extiaction, and reinjection weUs, weU 
development was conducted. WeU development was completed several weeks prior to 
starting the PUot Project. 

Specific protocols for the development of the morutoring, extraction and reinjection 
weUs are summarized in Appendix A. 

Tables 3.2 and 3.3 provide summaries of the field parameters measured during 
development of the extiaction and reinjection weUs, and monitoring weU nests, 
respectively. 

3.3.5 PRE AND POST PILOT PROTECT GROUNDWATER MONITORING 

Groundwater samples were coUected from the E and E/R Units prior to the initiation of 
the PUot Project (pre-extiaction grovmdwater extiaction) and again 1 week and 4 weeks 
foUowing shutdown of the E and E/R Uruts (post-extiaction groundwater monitoring). 
Groundwater samples were also coUected from the E/R Unit prior to beginning Phase II 
of the E/R Unit testing (bromide tracer test). Pre-extiaction groundwater sampling was 
performed within 24hovirs of the startup of groundwater extiaction or 
extraction/injection in the pUot units. Specific details on the protocols used to coUect 
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groundwater samples are provided in Appendix A. Table 3.4 provides a summary of 
the field parameters measured during monitoring weU purging. Table 3.5 summarizes 
the analytical methods for the PUot Project. 

Groundwater extiaction commenced in the E Unit on October 2, 2000 and the last 
grovmdwater extiaction cycle was completed on November 20, 2000. Groundwater 
extiaction convmenced in the E/R Unit on October 9, 2000 and the Phase I (contaminant 
removal) test was completed on October 23, 2000, when the pvimps were turned off. 
Groundwater extiaction associated with the Phase n (bromide tiacer) test in the E/R 
Unit began on October 24, 2000 and continued untU November 20, 2000. Pre-extiaction 
grovmdwater samples were coUected from each of the grovmdwater morutoring weUs in 
weU nest WN-3 in the EUnit on October 2, 2000, and each of the groundwater 
monitoring weUs in weU nests WN-1 and WN-2 in the E/R Unit on October 9, 2000. 
Pre-extiaction groundwater samples coUected from the E Unit and the E/R Unit were 
analyzed for target compound Ust (TCL) volatUe organic compounds (VOCs), TCL 
semi-volatUe organic compovmds (SVOCs), total arsenic, ammorua, cyanide, thiocyanate, 
and total phenoUcs. 

Post-extiaction grovmdwater samples were coUected from each of the groundwater 
morutoring weUs in weU nest WN-3 in the E Unit and each of the groundwater 
monitoring weUs in weU nests WN-1 and WN-2 in the E/R Unit. Post-extiaction 
groundwater samples were coUected from these locations at approximately one week 
and fovir weeks foUowing shutdown of the pUot vmits. Post-extiaction groundwater 
samples were coUected from the weU nests in the E and E/R Units on November 27, 
2000 and December 18, 2000. Post-extiaction grovmdwater samples coUected from the 
EUnit and tiie E/R Unit were analyzed for TCL VOCs, TCL SVOCs, cyanide, 
thiocyanate, total phenoUcs, ammonia, and total arsenic. 

QuaUty contiol (QC) samples coUected during pre- and post-extraction grovmdwater 
morutoring events include field dupUcates and matrix spUce/matrix spike dupUcate 
samples. QC samples were coUected at the frequency specified in the QAPP. A 
laboratory-suppUed trip blank was placed in each sample cooler contaiiung multiple 
aqueovis samples for TCL VOC analysis. In accordance with the approved Work Plan, 
QC samples were not coUected during operational phase of the E/R and E Units. 
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3.4 OPERATION OF PILOT UNITS 

3.4.1 OPERATION OVERVIEW 

Grovmdwater was extiacted from each of these pUot units during the PUot Project. The 
extiacted water from the PUot Project is temporarUy stored in four 20,000-gaUon 
equalization tanks. Specific information concerning the operation of each of the pUot 
units is provided in this section. 

Groundwater Extraction 

During the PUot Project, extiaction and reinjection weUs were pumped using peristaltic 
pumps and long-life tubing that discharge through in-line flow meters. Peristaltic drive 
pumps were Masterflex LS® Model 7553-70 or 7553-80 (lower flow rates), variable-speed, 
modular drive pump. Each drive pump was equipped with from one to three modular 
pump heads per contioUer that were capable of sustained flow rates within the desired 
range. 

Each discharge Une was equipped with a direct-reading inline Blue-White flow meter 
Model F-44250LH-8 for 0.025 - 0.25 gaUons per minute (gpm) or Model F-44375LH-8 for 
0.1 - 1.0 gpm. The inline flow meters were used to estimate the flow rates; actual flow 
rates were verified on a daUy basis using a 1,000 miUUiter (ml) graduated cylinder and a 
stopwatch. Extracted grovmdwater was directed to an intermediate 2,500-gaUon storage 
taiUc. The 2,500-gaUon tank was equipped with a float activated submersible pump and 
piping which discharged to the 20,000-gaUon storage tanks. Figure 3.2 provides a 
schematic view of the groundwater extiaction setup. 

3.4.2 E/R UNIT OPERATION 

The E/R Unit consisted of three extiaction weUs, six reinjection weUs, and two 
morutoring weU nests (see Figure 3.1). The E/R Urut was operated in two phases over a 
total of 42 days (6 weeks). Phase I operations were intended to evaluate the mass 
removal efficiency of the system under the extiaction, tieatment, and reinjection 
scenario. Phase II operations were intended to evaluate contaminant transport times 
through the completion of a bromide tiacer test. 

Tap water was injected into each of the six reinjection weUs that comprise the E/R Urut. 
Reinjection water was staged on Site in a 1,500-gaUon capacity tank that was fUled daUy 
with tap water. Tap water was obtained from an outdoor spigot at the adjacent 
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Outboard Marine Corporation (OMC) IT BuUding. Tap water was pumped into each 
reinjection weU vising peristaltic pumps, long-life tubing and inline flow meters. 

3.4.2.1 PHASE I - MASS REMOVAL 

Phase I of the E/R Unit operation was started on October 9, 2000 and ran through 
October 23, 2000. During Phase I operations numerous grovmdwater samples were 
coUected and analyzed to evaluate the mass removal efficiency of the system under the 
extraction, tieatment, and reinjection scenario. During Phase I, the E/R Unit was 
pumped at a constant low-flow rate of approximately 3 Uters per minute (L/min) 
(approximately 1 L/min from each extiaction weU) for a period of 2 weeks. 
Contemporaneously with groundwater extiaction, tap water was injected into the 
reinjection wells at a rate of approximately 0.5 L/min through each of 6 reinjection wells 
for a total of approximately 3 L/min. 

After 2 weeks of operation, the E/R Urut was shut down on October 23, 2000 for 1 day to 
aUow the groundwater within the E/R Unit to stabUize prior to initiating Phase n. 

3.4.2.2 PHASE II > TRACER TEST 

Phase II of the E/R Unit operation consisted of a bromide tracer test, which was started 
on October 24, 2000 and ran through November 20, 2000. Bromide is considered a 
"conservative" tiacer (one which tiavels at nearly the same velocity as grovmdwater). 
Pre-extiaction grovmdwater samples were coUected from reinjection weUs RW-1, RW-2, 
and RW-3, extiaction weUs EW-1, EW-2, and EW-3, and monitoring weU nests WN-1 
and WN-2 within 24 hours of starting the tiacer test to evaluate the natural bromide 
concentiations prior to the tiacer test. 

The bromide tiacer was injected immediately prior to the startup of the Phase n 
E/R Unit operation. The laboratory-prepared potassium bromide solution was injected 
directly into reinjection weU RW-2 (the center weU of the western reinjection weU 
triplet). The bromide tiacer was introduced to RW-2 using the foUowing procedure. 

i) The bromide tiacer consisted of 1,180 grams of potassium bromide (792 grams of 
bromide) dissolved in 1.8 Uters of deionized water. The bromide tiacer solution 
was prepared by the project laboratory and deUvered to the Site in solution ready 
for injection. 
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u) Prior to injecting the bromide tracer, the depth to water was measured in 
injection weU RW-2. The water level was measured to the nearest 0.01 foot using 
a caUbrated electioruc water-level meter and recorded in the field log. 

iU) The bromide tiacer solution was injected into the center, upgradient reinjection 
weU (RW-2) at 08:30 a.m. on October 24,2000. 

iv) The bromide tiacer was injected into RW-2 using a peristaltic pump at a flow rate 
not exceeding 100 mL/min. The injection tube was slowly moved up and down 
through the screened interval of RW-2 to aUow mixing and a more equal 
distribution of tiacer in the screened interval. 

v) FoUowing a 30-minute equUibration period, a grovmdwater sample was coUected 
from RW-2 for bromide analysis to obtain the initial concentiation of the tiacer in 
the reinjection weU. RW-2 was not purged prior to coUection of this sample to 
minimize removal of tiacer from Uie weU. 

vi) The pvimps in the E/R Urut were started at 11:00 a.m. on October 24, 2000, 
beginning the Phase 2 operation. 

During Phase II, the reinjection flows were recorvfigured to optimize the recovery of 
bromide tiacer. Dviring Phase n the reinjection flow rates were switched to being 
unbalanced. This unbalanced flow was irvitiated to concentiate the flow path within the 
center of the E/R Unit to facUitate a nearly direct flow path from reinjection weU RW-2 
to extiaction weU EW-1. The unbalanced flow pattern was intended to maximize the 
recovery at EW-1 of the bromide injected at RW-2. The extiaction rate from each 
extiaction weUs remained at approximately 3 L/min per weU. The injection rate at the 
west bank of reinjection wells was reduced to approximately 0.21 L/min per weU, and 
the injection rate at the east bank of reinjection weUs was increased to approximately 
0.91 L/min per weU. 

3.4.2.3 E/R UNIT MONITORING 

The groundwater monitoring wells in both of the morutoring weU nests instaUed in the 
E/R Unit were sampled at regular intervals dviring operation of the E/R Unit. Sampling 
of the water purged from each extiaction weU of the E/R Unit was also performed at 
regular intervals during operation of the E/R Unit. Water levels within the E/R Unit 
were monitored daUy. 

Water samples were coUected at the frequencies and for the analytes summarized in 
Table 3.6. Dviring the first week of Phase I operation, groundwater samples were 
coUected twice each day. Consistent with the approved Sampling and Analysis Plan 
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(SAP), at least one of the 2 per day groundwater samples coUected during the first week 
of operation, was analyzed by the project laboratory. The second of the 2 per day 
grovmdwater samples coUected the first week of operation was archived by the 
laboratory untU the results of the original samples were received. Selected archived 
samples were analyzed, as needed, to provide better definition of contaminant 
concentiation tiends during operation of the E/R Unit. 

Additional groundwater samples were also coUected from the weU nest WN-1 on Day 8 
and Day 10 to be analyzed if the contaminant concentration tiends required better 
definition based on data received from the original samples. 

Bromide monitoring began when the reinjection flow rates were changed to the Phase n 
unbalanced flow configuration. Bromide morutoring was conducted in accordance with 
the frequency identified in Table 3.6. During the first week of Phase n, groundwater 
samples were coUected twice each day for bromide analysis. At least one of the 2 per 
day grovmdwater samples coUected during the first week of Phase H operation was 
analyzed for bromide by the project laboratory. The second of the 2 per day samples 
coUected the first week of Phase II operation was archived by the laboratory imtil the 
results of the original samples were received. Selected archived samples were analyzed 
for bromide, as needed, to provide better definition of bromide concentiation tiends. 

3.4.3 E UNIT OPERATION 

3.4.3.1 GROUNDWATER EXTRACTION 

The E Unit is comprised of one extraction weU (EW-4) and one monitoring weU nest 
(WN-3) (see Figure 3.1). The E Urut was operated under both steady state and cycUc 
conditions, utilizing four different extiaction rates. The E Unit was operated vmder an 
cycUcal extiaction schedule with the pump on for 7 days and then off for 7 days. Four 
cycles were completed with the extiaction rate from the E Unit being reduced with each 
successive pumping cycle. 

The first cycle began on October 2 and ended on October 9, 2000, consisted of 
groundwater extiaction at an average rate of approximately 2.8 L/min. The pvimping 
rate dviring each of the successive extiaction cycles was reduced. The second cycle 
(October 16 through 23, 2000) was operated at an average rate of approximately 
2.1 L/min, the third cycle (October 30 through November 6, 2000) was operated at an 
average rate of 1.4 L/min, and the fourth cycle (November 13 through 20, 2000) was 
operated at an average rate of 0.75 L/min. 
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3.4.3.2 E UNIT MONITORING 

The groundwater monitoring weU nest WN-3 was sampled three times per week dviring 
E Unit operation. At least one grovmdwater sampling event each week was conducted 
on the same day that the pump operational mode was changed (i.e., pumping started or 
stopped). One groundwater sampUng event was also conducted during the midpoint of 
each extraction cycle. Sampling of the water purged from the E Urut extiaction weU was 
also conducted three times per week. Water levels within the E Unit weUs were 
monitored daUy during operational phases. 

Water samples were coUected at the frequencies and for the analytes summarized in 
Table 3.6. 

3.5 PILOT PROTECT SAMPLING PROTOCOLS 

During the PUot Project nvimerous groundwater samples were coUected from the pUot 
units and analyzed to evaluate contaminant concentiation tiends. Prior to the coUection 
of grovmdwater samples, field measurements for hydrogen ion activity (pH), specific 
conductivity, oxidation-reduction potential (ORP), dissolved oxygen (DO), turbidity, 
and temperatvire were measured and recorded. The foUowing provides a brief summary 
of the grovmdwater sampling procedvires. 

3.5.1 MONITORING WELLS 

Grovmdwater samples coUected from the pUot vmit morutoring weUs dviring the 
operational phase of the PUot Project were coUected in accordance with the protocols 
presented in Appendix A, except that purging of the pUot vmit morutoring weUs prior to 
sampling was not performed whUe groundwater extiaction was occurring except for a 
limited volume of groundwater necessary to aUow equUibration of the probes used to 
measure field parameters (to obtain accurate field parameter measurements). In 
accordance with the approved Work Plan, QC samples were not coUected during 
operational phase of the E/R and E Units. 
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3.5.2 EXTRACTED GROUNDWATER 

Sampling of the grovmdwater purged from the extiaction weUs in the E/R and E Units 
was performed at regular intervals during the PUot Project. Table 3.6 provides a 
summary of the frequency and analytical parameters for the sampling program. 
Extiacted water samples were coUected from the extiaction weUs in accordance v^th the 
foUowing protocols. 

i) A new pair of disposable nitrUe gloves was used for each sample. 

U) Samples were coUected from the discharge tube of the peristaltic pump. 

iU) Containers were fUled using techniques that minimize sample agitation. 
Grovmdwater samples were coUected from the equipment used to purge the 
monitoring weU as described above. Groundwater samples were coUected in 
order of decreasing analyte volatUity. 

iv) Samples were assigned a unique sample identification number and placed into 
an iced cooler, pending deUvery to the project laboratory (see Appendix A). 

3.5.3 TAP WATER TESTING 

Tap water injected into the reinjection weUs of the E/R Unit was analyzed three times 
per week for residual chlorine, pH, and dissolved oxygen. Dissolved oxygen and pH 
were measured by inserting direct-reading field instruments into the tap water holding 
tank. Field instruments were caUbrated in accordance with manufacturer's 
specifications. Residual chlorine was measured in the field using chlorine test paper. 
The test paper was dipped into the tap water holding tank and compared to a 
color-coded chart to obtain the residual chlorine concentiation. 

3.5.4 REAL-TIME MONITORING 

Specific conductance of the effluent from the cential extiaction weU of the E/R Unit and 
the extiaction weU of the E Unit was monitored for specific conductance continuously 
during the PUot Project. The cential extraction weU in the E/R Unit and the E Unit 
extiaction weU were equipped with a dov/ivhole data logger/pressure tiansducer 
capable of measuring hydrauUc pressure and specific conductance. However, data 
logger malfunctions prevented these data from being coUected. Backup readings of 
specific conductance and water levels were manuaUy measured and recorded daUy with 
field instrumentation. 
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3.5.5 TREATABILITY TESTING 

On October 30, 2000 the extiacted water sample for the tieatabiUty study was coUected 

from the first of the equalization tanks fUled during the PUot Project. Water was purged 

from the center of the equalization tank using an electionic submersible pump. The 

water sample was coUected into 15 new 5-gaUon plastic buckets. Each of the buckets 

was sealed, placed into a plastic bag, and packed into individual cardboard boxes 

containing vermicuUte. TreatabUity samples were shipped via overnight courier to 

CRA's Waterloo, Ontario Canada office for the treatabUity study. 

3.6 OTHER DATA 

3.6.1 WEATHER CONDITIONS 

Data on weather conditions including temperature, barometric pressure, wind speed 

and direction, precipitation, and relative humidity were obtained from the National 

Weather Service Station located in Wavikegan, Illinois. The weather information was 

obtained from the National Oceanic and Atmospheric Administiation (NOAA) World 

Wide Web site2. 

3.6.2 LAKE LEVELS 

Information regarding the levels of Lake Michigan during the PUot Project was obtained 

from the United States Army Corps of Engineers World Wide Web site^. 

www.ncdc.noaa.gov 
www.lre.usace.army.rrul 
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4.0 PILOT PROTECT DATA SUMMARY 

4.1 OVERVIEW 

A significant amovmt of data was coUected during the PUot Project. These data included 
water levels, field parameter measurements, weather data, lake water levels, and 
analytical data from over 700 groundwater samples. The foUowing sections present the 
data coUected from the PUot Project. 

4.2 ANALYTICAL DATA COMPILATION AND VALIDATION 

4.2.1 ANALYTICAL DATA 

Analytical services were provided by En Chem Inc. of Madison Wisconsin (En Chem). 
Sample analyses were completed in accordance with the protocols outlined in the QAPP. 
Analytical data were reported in both hard copy and electioruc formats. The electionic 
format data was imported into Microsoft Access. Access is a data base program, which 
aUows manipulation of the data to support further evaluation and interpretation of the 
data. An electionic version of the final analytical reports from En Chem is provided in 
Appendix C. 

4.2.2 QUALITY ASSURANCE/OUALITY CONTROL 

VaUdation of the analytical data produced by the project laboratories was performed by 
the CRA project QA/QC Officer based on the relevant criteria cited in the Site-specific 
QAPP. The evaluation of the analytical data for accuracy and precision was based on an 
assessment of QA/QC information which included field dupUcate sample results, 
laboratory method blank data, laboratory dupUcate data, matrix spike/matrix spike 
dupUcate surrogate compovmd spike, and laboratory check sample recovery data. Based 
upon the results of the data quaUty assessments and vaUdations, the analytical data are 
suitable for the intended use in this project with Hmited exceptions. Data qualifiers were 
assigned as appropriate and are included in each data summary table. The data 
vaUdation memoranda for analytical data generated during the PUot Project are 
provided in Appendix D. 
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4.3 GEOLOGY AND HYDROGEOLOGY 

4.3.1 SITE STRATIGRAPHY 

A detaUed discussion of the geology and hydrogeology of the Site is provided in the RI 
Report. In general, the surficial deposits in the vicinity of the Site consist of shaUow 
near-shore lake sediments. The RI classified these sediments as deposits of the Dolton 
Member of the EquaUty Formation. This vmit was predominantly medium-grained sand 
Vî ith gravel. 

A relatively thick gray clay and sandy clayey tiU vmderUe the upper sand. The RI 
classified this tiU as being part of the Wadsworth TUl Member of the Wedron Formation. 
The vmconsoUdated deposits in the region were reported in the RI to be between 50 and 
200 feet thick. Reportedly the tUl is vmderlain by SUurian dolomite bedrock. 

4.3.2 PILOT PROTECT AREA STRATIGRAPHY 

The ground surface within the PUot Project area is at an approximate elevation of 
585 feet above mean sea level (AMSL). The stiatigraphy in the study area was 
confirmed through the coUection and inspection of spUt-spoon soUs samples coUected at 
extraction weUs EW-2 and EW-4 (see Appendix B). Figvire 4.1 Ulustiate a geologic 
cross-section through the PUot Project area. The area is covered by fiU materials 
consisting of a dark brown to black sand with gravel and varying amounts of slag. A 
thin layer of clay was encoimtered in EW-4. Concrete and rubble were also encovmtered 
within the fUl during instaUation of the PUot Units. The thickness of the fUl vmits ranged 
from 4.9 feet at EW-4 to 7.4 feet at EW-2. 

The fUl material was underlain by a grayish brown fine- to medium-grained sand with a 
trace of sUt and gravel. The sand deposit became finer grained with depth and darker in 
color. A thin weU-graded sUty gravel layer was encountered at the base of the sand unit. 
This gravel layer ranged from 0.3 to 0.5 feet in thickness at extiaction weUs EW-2 and 
EW-4, respectively. A glacial tiU unit underUes the sand and gravel. The glacial till was 
a very stiff gray sUt with sand and gravel. The gladal tUl was encovmtered at depths of 
30 feet bgs (555 feet AMSL) and 31.6 feet below ground surface (553.4 feet AMSL) at 
extraction wells EW-4 and EW-2, respectively. 

Grovmdwater was encovmtered at a depth of approximately 4 feet below ground surface 
(581 feet AMSL). 
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4.3.3 GROUNDWATER FLOW 

On July 11, 2000, the depth to groundwater and total weU depth were measured and 
recorded at 36 monitoring weUs/piezometers to the nearest 0.01 foot using an electionic 
water level meter. The electionic water level meter was thoroughly rinsed with distUled 
water between measurement locations. Table 4.1 summarizes the coUected 
measvirements. These groundwater measurements and the monitoring weU top of 
casing survey elevations from the RI report were used to calculate groundwater 
elevations. These data were also used to generate groundwater contour maps Ulustiated 
on Figures 4.2 and 4.3, using data from the shaUow and deep monitoring weUs and 
piezometers, respectively. These figures Ulustiate that the PUot Project area is located 
over a broad grovmdwater mound where the hydrauUc gradient is minimal. The 
groundwater flow pattern is radial, away from this groundwater mound. This 
groundwater flow pattern is simUar to the flow patterns observed dviring the RI. 

Table 4.1 also summarizes ttie total depths measured in the pUot unit monitoring weUs 
and piezometers on July 11, 2000 and compares these measurements with the total 
depths in the RI report. As shown in Table 4.1, only three morutoring weUs MW-7S, 
MW-12S, and MW-13S, and one piezometer, P-105, display a significant difference 
between the measured and published total depth. 

4.3.4 HYDRAULIC CONDUCnVITY 

The hydrauUc conductivity values calculated from the pre-PUot Project response tests 
are summarized in Table 4.2. Data summary tables, computer-generated graphs from 
the response test evaluation and weU logs from the test monitoring weUs are provided in 
Appendix E. The hydrauUc conductivity geometric mean from the four morutoring 
weUs tested was calculated at 1.9 x 10-3 centimeters per second (cm/sec) or 5.4 feet per 
day (ft/day). The pre-PUot Project geometric mean hydrauUc conductivity value is 
identical to the hydrauUc conductivity determined dviring the RI for the deep weUs that 
intersect the graveUy zone (see page 98 of the RI report). 
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4,4 E/R UNIT DATA 

4.4.1 HYDRAULIC MONITORING 

As discussed in Section 3.4.2.3 depth to water measvirements were obtained and 
recorded daUy during operation of the E/R Unit. The depth to water measurements and 
the surveyed top of casing elevations were used to calculate the grovmdwater elevations 
presented in Table 4.3. 

4.4.2 FIELD DATA 

As noted in Section 3.5, field measurements of pH, conductivity, ORP, DO, tvirbidity, 
and temperature were obtained and recorded prior to coUecting groundwater samples 
during the PUot Project. Table 4.4 provides a summary of the field parameters measured 
from the E/R Urut. 

4.4.3 GROUNDWATER ANALYTICAL DATA 

4.4.3.1 CONTAMINANT MASS REMOVAL PARAMETERS 

The tables contained in Appendix F svimmarize the analytical results from the 
groundwater samples coUected from monitoring weU nests WN-1 and WN-2 and 
extiaction weUs EW-1, EW-2, and EW-3 during operation of the E/R Unit. 

4.4.3.2 BROMIDE TRACER DATA 

The tables presented in Appendix G summarize the bromide analytical data coUected 
dviring the Phase n (tiacer test) portion of the E/R Unit operation. 

4,5 E UNIT DATA 

4.5.1 HYDRAULIC MONITORING 

As discussed in Section 3.4.3.1 depth to water measurements were measured and 
recorded daUy dviring operation of the E Urut. The depth to water measurements and 
the surveyed top of casing elevations were used to calcvUate the groundwater elevations 
presented in Table 4.3. 
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4.5.2 FIELD DATA 

As noted in Section 3.5 field measurements for the field parameters pH, conductivity, 
ORP, DO, turbidity, and temperatvire were obtained and recorded prior to coUecting 
groundwater samples during the PUot Project. Table 4.4 also provides a summary of tive 
field parameters measured from the E Unit. 

4.5.3 GROUNDWATER ANALYTICAL DATA 

The tables contained in Appendix H svimmarize the analytical results from the 
groundwater samples coUected from monitoring weU nest WN-3 and extiaction weU 
EW-4 dviring the operation of the E Unit. 

4.6 OTHER DATA 

4.6.1 PUMPING RATES 

As noted in Section 3.4.1, the flow rates at the extiaction and reinjection weUs were 
measured on a daUy basis using a 1,000 ml graduated cylinder and a stopwatch. 
Table 4.5 summarizes the measured flow rates. 

4.6.2 TAP WATER DATA 

As described in Section 3.5.3, the tap water injected into the reinjection weUs of the 
E/R Unit was analyzed three times per week for residual chlorine, pH, and dissolved 
oxygen. Dissolved oxygen and pH were measured by inserting direct-reading field 
instruments into the tap water holding tank, and residual chlorine was measured in the 
field using chlorine test kit. Table 4.6 provides a summary of the tap water monitoring 
results. 

4.6.3 WEATHER CONDITIONS 

A total of 4.14 inches of precipitation occurred during the operational period of the PUot 
Project (October 2, 2000 - November 20, 2000). The majority of this precipitation 
occvured on three days, October 3, 2000 (0.84 inches), November 6, 2000 (0.92 inches), 
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and November 9, 2000 (1.16 inches). Weather information for the period of time dviring 
the PUot Project is provided in Appendix L 

4.6.4 CPT DATA 

The objective of the CPT, EC and UVF testing was to evaluate these technologies as 
screening methods to identify impacted portions of the Site or areas that have been 
successfuUy remediated without having to coUected and analyze samples. Certain 
organic compounds that may be present in the subsurface may fluoresce in the presence 
of an UV Ught source, if present at high enough concentiations. However, results from 
the UVF morutoring logs yielded inconsistent meter responses. These data indicate that 
the contaminants present beneath the PUot Project area do not fluoresce to UVF. 
Therefore, UVF does not appear to be an effective screening tool for the contaminants at 
the Site. 

Results from the EC monitoring logs provided in Appendix J, indicate that the high 
chloride and ammonia concentiations present in the lower portion of the upper sand 
unit appears to be detectable using CPT/EC and therefore may be useful for 
development of a vertical profile of groundwater contamination. The CPT data 
svimmary reported prepared by Stiatigraphics is provided in Appendix J. 

4.6,5 GROUNDWATER AND SURFACE WATER LEVEL TRENDS 

The mean daUy water level of Lake Michigan during the PUot Project is provided in 
Appendix K. The mean daUy water level of Lake Michigan dropped by 0.6 foot to 
577.0 feet dvuring the PUot Project. 

Appendix L contains hydrographs iUustiating changes in grovmdwater elevations in the 
monitoring weUs, recovery weUs, and extiaction weUs during the PUot Project. OveraU 
the general tiend throughout most of the PUot Project indicated a regional lowering of 
the water table during this period of approximately 0.6 to 1.0 foot. This general tiend 
correlates with the decline in the water level in Lake Michigan during this same period. 

Hydrographs from the monitoring weUs and the reinjection weUs Ulustiate two 
deviations from this general decUiung tiend. The first deviation is noted occurred 
arovmd October 4, 2000 for monitoring weU nest WN-3, shortiy after startup of the 
E Unit. A review of the precipitation data during this period indicates that 0.84 inches of 

15670(6) 24 CONESTOGA-ROVERS & ASSOCIATES 



rain feU on October 3, 2000. This deviation in the dov/nward water-level tiend is 
beUeved to reflect aqviifer recharge from this precipitation event. 

The second deviation appears to be more sigrvificant and is noted on the hydrographs for 
weU nest nests WN-1, WN-2, WN-3, and tive reinjection weUs in the E/R Unit. This 
deviation occurred around November 6, 2000, midway through the Phase n of the 
E/R Unit test. A review of the precipitation data during this period indicates that 
0.92 inches and 1.16 inches of rain feU on November 6, 2000 and November 9, 2000, 
respectively. This second deviation from the downward water-level trend is beUeved to 
reflect aquifer recharge from these precipitation events. Shortly after the second 
deviation, groundwater elevations resumed the downward tiend. 
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5.0 PILOT PROTECT DATA ASSESSMENT 

5.1 OVERVIEW 

During operation of the pUot vmits, samples were coUected on a regular basis from the 
monitoring weUs and the extiaction weUs for chemical analysis. Over 700 individual 
grovmdwater samples were coUected and analyzed for some or aU of the foUowing 
parameters TCL VOCs, TCL SVOCs, general chemistry parameters (ammorua, total 
phenoUcs, nitiate, COD, cyanide, thiocyanate, alkalinity, and TSS), and bromide. 
AdditionaUy, field measurements of pH, specific conductance, ORP, dissolved oxygen, 
temperature, turbidity, and water level were compUed at multiple locations daUy during 
the PUot Project and during the pre- and post-PUot Project evaluation. As a result, a 
large database relating to aquifer response during operation of the pUot vmits was 
compUed during the PUot Project. 

The PUot Project completed at the Site can be divided into three discrete studies: 
(1) E Unit operation, (2) E/R Unit contaminant concentration study (Phase I study), and 
(3) E/R Unit bromide tiacer study (Phase H study). This section provides an assessment 
of the PUot Project data and provides observations on system performance, aqviifer 
response, and chemical concentiation tiends. This section also identifies additional data 
needs to scale up the system to fuU operation. 

5.2 CONCENTRATION TRENDS IN THE PILOT UNITS 

The analytical data were compUed into time versus concentiation graphs for ease of data 
evaluation. Due to the large volume of analytical data, the number of graphs is 
significant. Therefore, only those plots representative of the overaU data are discussed 
herein and are provided in Appendices M through O. However, aU of the time versus 
concentiation plots and the analytical data used to generate the plots are provided on a 
Compact Disk (CD), which is enclosed with this report as Appendix C. One-half the 
detection level was used to plot non-detect concentiations in the time versvis 
concentiation plots. Therefore, non-detect concentrations appear as non-zero 
concentiations in the plots. 

The remainder of this subsection discusses the analytical data obtained in each of the 
pUot units. 
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5.2.1 E UNIT CONCENTRATION TRENDS 

The E Unit was operated in cycles of 1 week of pumping foUowed by 1 week of 
shutdown. During each successive week of operation, the pumping rates were stepped 
down. The average pumping rates for the EUnit during operational weeks is 
summarized below: 

Weekl: 2.8 L/min; 

Week 2: Off; 

Week 3: 2.1 L/min; 

Week 4: Off; 

Week 5: 1.4 L/min; 

Week 6: Off; and 

Week 7: 0.75 L/min. 

The purpose of the cycUcal operation and stepping down of the pvimping rates was to 
determine the impact of variation of grovmdwater extiaction rates and to estimate the 
effects of adsorption/desorption dviring intermittent operation of the E Unit. 

5,2.1,1 E UNIT HELD DATA 

During operation of the EUnit field data were recorded regularly including 
grovmdwater temperature, pH, specific conductivity, dissolved oxygen, redox potential, 
and turbidity. These data were compUed and plotted in time vs. concentiation graphs, 
which are provided as files in the CD provided as Appendix C. Significant observations 
pertaining to the field data for the E Unit are summarized in this subsection. 

EW-4 Extracted Water Field Data 

Turbidity: 

Temperature: 

The turbidity of the extiacted grovmdwater was low, generaUy 
5 NTU or less. 

The temperature of the extiacted water decUned steadUy dviring 
the test. This temperature decline is consistent with the tiend in 
air temperatures dviring the period of the study. 

Extiacted Water pH No sigiuficant change in the pH of extracted water was observed 
during the test. Extiacted water pH ranged from approximately 
8.3 to 8.8. 
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Redox Potential: 

Dissolved Oxygen: 

Conductance: 

Redox potential was ranged from between -25 and 215 miUivolts. 
No stiong tiends in redox potential were noted during the test. 

The dissolved oxygen concentiation was generaUy low (less than 
2.5 mg/L) and decreased during the test. 

The conductance of groundwater was highest at the beginning of 
the test (approximately 10 pmho/cm) and trended downwards 
during the test to approximately 2.4 pmho/cm. 

Well Nest WN-3 Field Data 

Turbidity: 

Temperature: 

Groundwater pH: 

Redox Potential: 

Dissolved Oxygen: 

Conductance: 

The turbidity of the groundwater was low, generaUy 30 NTU or 
less. The turbidity decreased during the test. 

The temperatvire of the grovmdwater declined steadUy during the 
test. The grovmdwater temperature decUned the most in 
monitoring weU WN-3A (14.3°C to 11.3°C), in grovmdwater from 
monitoring weU completed at the highest elevation in the cluster. 
This temperature decline is consistent with the tiend in air 
temperatures during the period of the study. 

No significant change in the pH of grovmdwater was observed. 
Grovmdwater pH was highest (pH between 8 and 10) in samples 
coUected from morutoring weUs screerung the lower portion of the 
aquifer (WN-3C, WN-3D, and WN-3E) and was near neutral (pH 
approximately 7.0) in the A and B morutoring weUs in the cluster 

Redox potential was generaUy between 35 and 300 miUivolts. No 
stiong tiends in redox potential were noted during the test. 

The dissolved oxygen concentiation was generaUy less than 
1 mg/L and exhibited no stiong concentration trends during the 
test. 

The conductivity of groundwater in the lower portion of the 
aquifer was significantly higher than the upper portion of the 
aquifer. Conductance in monitoring weUs WN-3D and WN-3E 
were above 10 urnho/cm whUe the conductance of groundwater 
present at higher elevations was generaUy less than 5 ^mho/cm. 
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5.2.12 E UNIT EXTRACTED GROUNDWATER ANALYTICAL DATA 

5.2.1.2.1 GENERAL CHEMISTRY ANALYTES 

The evaluation of general chemistry analytes is limited to, ammonia, total cyarude, total 
phenoUcs because these analytes have the greatest impUcations relative to groundwater 
tieatment and groundwater quaUty. The time vs. concentiation plots for ammonia, 
cyanide and total phenoUcs are provided as Graph 1 in Appendix M. Due to problems 
associated with accurately measuring the thiocyanate vising the colorimetiic method 
employed during the PUot Project, these data do not provide the requisite reUabUity to 
assess concentiation tiends. Thiocyanate concentiation graphs are provided in the files 
on the attached CD for completeness. 

The irutial concentiations of ammonia, total cyanide, and total phenoUcs in the extiacted 
water sample were the highest concentiations noted during the test. The concentiations 
of each of these analytes decreased markedly during the first week of E Unit operation 
and through the first off cycle (Week No. 2). The concentiations of each of these 
analytes then stabUized and remained fairly steady through the remainder of the test. 

As iUustiated below, Uie final concentiations of each of these analytes in E Urut 
extiacted water was significantly lower at the end of the test than the beginning of the 
test. 

Analyte 

Ammonia (mg/L) 
Total Cyarude (fAg/L) 
Total PhenoUcs (mg/L) 

Start 
Concentration 

1,100 
290 

1,000 

Start 
Concentration 
Second Week 

280 
18 
33 

End Test 
Concentration 

280 
83 
29 

The initial large decrease in the concentiations of these analytes was observed in 
extracted groundwater samples from EW-4 during the first operational period when 
groundwater extiaction was at its highest rate (averaging approximately 2.8 L/min). 
Analyte concentiations stabUized by the second operational week and remained level 
through the remainder of the test. 

Groundwater contamination in the PUot Project area is stiatified with the most elevated 
concentiations of analytes present in the lowest 5 feet of the shaUow aquifer. (This 
observation is consistent with the Site-wide analytical data compUed during the RI.) 
Since the extiaction weUs screen the lower 5 feet of the aqviifer where groundwater 

15670(6) 29 CONESTOGA-ROVERS & ASSOCIATES 



contaminant concentiations are most elevated, the initial grovmdwater extiacted would 
be obtained from the zone around the weU screen (the lower portion of the aqviifer) 
where the highest concentiations of contaminants are present. As such, the 
concentiations of contaminants would be highest in extiacted groundwater obtained 
near startup. However, as the test progressed and grovmdwater flow patterns 
equiUbrated with the pumping rate, cleaner grovmdwater was drawn from higher 
elevations in the aquifer and mixed with the groimdwater from the lowest portion of the 
aquifer, reducing the concentiations of analytes in the extracted water. Therefore, initial 
decrease in concentiations in the extracted water samples coUected during the first 
operational week are attributable to vertical (downward) flow of less contaminated 
groundwater from Uie higher elevations. 

This "drawdown effect" (vertical grovmdwater flow due to establishment of vertical 
gradients during pumping) is commonly observed in partiaUy penetrating wells. In this 
PUot Project, the scale of the pUot test in effect provides an effectively unlimited 
contaminant source. Therefore, downward concentiation tiends in extiacted water in 
the E Unit wovUd not be attiibutable to an improvement in groundwater quaUty as a 
result of pvimping. Rather, the drawdown effect causes dov^mward flow of cleaner 
grovmdwater from higher elevations in the shaUow aquifer depressing contaminant 
concentiations in extiacted groundwater. 

Evidence of the drawdown effect is demonstiated through an examination of the 
hydrauUc head data for weU nest WN-3 (see Table 4.3). Evaluation of the hydrauUc 
head data for weU nest WN-3 indicates that a downward vertical gradient was 
established dviring the PUot Project. Prior to the start of the E Unit test on October 2, 
2000, the groundwater elevations measured in each of the morutoring wells in weU nest 
WN-3 were equivalent (581.71), indicating no vertical gradient was present in the upper 
sand aquifer. However, foUowing the startup of pvimping at extraction weU EW-4, a 
downward vertical gradient was established. The most significant vertical gradient 
developed between monitoring weU WN-3A to monitoring weU WN-3D. During the 
period from October 3 to October 8, 2000, the difference in the hydrauUc head measured 
between morutoring weU WN-3A and WN-3D ranged from 0.2 feet to 0.27 feet, with the 
highest water level consistently measured at monitoring weU WN-3A and the lowest 
water level consistently measured at monitoring weU WN-3D. In general, the 
downward vertical gradient was greatest when the pumping rates were highest and 
were negUgible by the time the pumping was set at the lowest level. The hydrauUc head 
data indicate a downward component of groundwater flow at weU nest WN-3, 
particularly during the periods when the groundwater pvimping rates were highest. 
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A sUght rise in the concentiation of ammonia was noted between the end of the second 
week and the start of flie third week of operation, and the end of the third week and 
start of the fourth week of operation. SimUarly, sUght increases in the concentiations of 
total cyanide and total phenoUcs were noted between the end of the third operational 
week and the beginning of the fourth operational week. The increase in concentiation 
was most significant for total cyanide between the end of the third operational week and 
the beginning of the fourth operational week. During this period, the total cyanide 
concentration recovered to nearly 50 percent of the concentiation observed at startup. 
However, it should be noted that total cyanide started at a very low concentration 
relative to the other analytes and remained low throughout the test. 

The increases in concentiations noted in extiacted water during the latter portion of the 
test is most likely related to a decrease in the amount of vertical flow during the test 
rather than adsorption/desorption effects. During the E Unit test, the pvimping rates 
were stepped down during each successive week of operation (2.8, 2.1, 1.4, and 
0.75 L/min). As the pvimping rates were decreased during the test, a lower proportion 
of the cleaner grovmdwater from higher elevations in the aquifer would be drawn into 
the extiaction weU. This would result in an increase in the concentiations of 
contaminants in the extiacted water as the pumping rates were stepped down. This is 
the trend observed for ammonia, total cyarude, and total phenoUcs during the E Unit 
test. 
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5.2.1.2.2 SEMIVOLATILE ORGANIC COMPOUNDS 

Four SVOCs were detected on a consistent basis during the PUot Project (phenol, 
2-methylphenol, 4-methylphenol, and 2,4-dimethylphenol). The time vs. concentiation 
plot for these SVOCs is provided in Graph 2 in Appendix M. SimUar to the tiends noted 
for ammonia, total cyanide, and total phenoUcs, the concentiations of each of these 
analytes decreased markedly during the first operational period. The concentiations of 
each of these analytes then stabilized and remained steady through the remainder of the 
test. 

As Ulustiated below, the final concentiations of the SVOCs in E Unit extiacted water 
was significantly lower at the end of the test than the beginning of the test. 

Analyte 

Phenol (mg/L) 
2-Methylphenol (mg/L) 
4-Methylphenol (mg/L) 
2,4-Dimethylphenol (mg/L) 

Maximum 
Concentration 

140 
31 
95 
11 

Concentration End 
of Second Week 

4.0 
1.9 
4.8 
1.6 

End Test 
Concentration 

7.7 

2.8 
5.9 
2.2 

The SVOC concentiations in extiacted grovmdwater displayed the same response to the 
drawdown effect that observed for the general chemistry analytes. There was no tiend 
of increasing SVOC concentiations in extiacted water foUowing the shutdown weeks. 

5.2.L2.3 VOLATILE ORGANIC COMPOUNDS 

The VOCs detected regularly during the PUot Project included acetone, benzene, 
2-butanone, ethylbenzene, styrene, toluene, and total xylenes. In the E Unit extiacted 
water, the VOCs detected at the highest concentiations were benzene, toluene, and 
acetone. The time vs. concentiation plot for benzene, toluene, and acetone is provided 
in Graph 3 in Appendbc M. 

The VOC concentiations in extiacted groundwater displayed the same response to the 
drawdown effect as that observed for the general chemistry analytes and SVOCs. The 
concentiations of benzene, toluene, and acetone in extiacted groundwater decreased 
sharply during the first week of operation. The concentiations of benzene and toluene 
leveled off during the third operational period to approximately 200 pg/1 and 120 pg/1, 
respectively. The concentiation of acetone reached the non-detect level during the 
second operational period and remained near this level to the end of the test. The 
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concentiations of ethylbenzene, styrene, and total xylenes were below the lUinois Class I 
grovmdwater quaUty objectives and the maximum contaminant levels (MCLs) 
throughout the test. There are no grovmdwater quaUty objectives established for 
2-butanone. 

There was no tiend of increasing VOC concentiations in extiacted water foUowing the 
shutdown weeks. 

5.2.1.2.4 TOTAL ARSENIC 

The total arsenic time vs. concentiation plot is provided as Graph 4 in Appendix M. As 
Ulustiated in this plot, the total arsenic concentiation was highest at the start of the test 
(2.9 mg/L) and was lowest at the start of the fourth week of operation (0.670 mg/L). 
The largest decrease in total arsenic concentration in extiacted water occurred during 
the first two operational weeks when the total arsenic concentiation decreased from 
2.9 mg/L to 0.84 mg/L. As noted for the previous analytes, the large drop in total 
arsenic concentiations dviring the first two operational periods is attributed to the 
drawdown effect. There was no demonstiable effect as a resvUt of cycUcal operation of 
the E Unit. 

5.2,1,3 GROUNDWATER ANALYTICAL DATA - WELL NEST WN-3 

This subsection summarizes the groundwater analytical data obtained from 
groimdwater samples coUected from the E Unit monitoring weUs in weU nest WN-3. 
Groundwater analytical data from samples coUected from these monitoring weUs are 
summarized in the graphs provided in Appendix M. Grovmdwater samples were 
coUected prior to startup of extiaction weU EW-4 (pre-extiaction samples), during 
operation of the extiaction weU, and approximately one and four weeks foUowing final 
shutdown of exfraction weU EW-4 (post-extiaction samples). The pre-extiaction 
groundwater samples were coUected from weU nest WN-3 on October 2, 2000, prior to 
startup of the E Unit. Post-extiaction groundwater samples were coUected from weU 
nest WN-3 on November 27, 2000 and December 18, 2000, one week and four weeks 
foUowing shutdown of the EUnit. Groundwater samples coUected between initial 
startup on October 2, 2000 and final shutdown on November 20, 2000 were coUected 
when the extiaction weU was operating. 
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The operational schedule of the E Unit is summarized below: 

Date 

10/02/00 

10/02/00 

10/09/00 

10/16/00 

10/23/00 

10/30/00 

11/06/00 

11/13/00 

11/20/00 

11/27/00 

12/18/00 

Time 

1111 to 1256 

1323 

0835 

October 9-16, 2000 - E Unit Off 

1026 

1100 

October 23-30, 2000 - E Unit Off 

0840 

0820 

November 6-13, 2000 - E Unit Off 

0840 

1015 

0902 to 1026 

01235 to 1344 

Action 

Pre-Extiaction Monitoring 

Begin Test, Pump On 

Pump Off 

Pump On 

Pump Off 

Pump On 

Pump Off 

Pump On 

Test Complete, Pump Off 

Post-Extraction Monitoring 

Post-Extraction Monitoring 

The remainder of this subsection provides a discussion of the analytical data obtained 

from the E Unit by analyte group. 

5.2.1.3.1 GENERAL CHEMISTRY ANALYTES 

Similar to the extiacted water data for the E Urut, the concentiation tiend discussion wUl 

be limited to ammorua, total phenoUcs, and total cyanide, the general chemistry analytes 

with greatest implications related to groundwater treatment and grovmdwater quaUty. 

Graphs of concentiations vs. time for each analyte and at each monitoring weU in well 

nest WN-3 were evaluated to provide an vmderstanding of the vertical distribution of 

analytes during the E Urut test and the effects of groundwater extiaction vertically in the 

aquifer over time. 

The stiatified distribution of contaminants at the Site is Ulustiated by the ammonia 

concentiations at WN-3. The initial ammonia concentiations were highest in the 

grovmdwater samples coUected from the deepest monitoring well (WN-3E) and were 

progressively lower in groundwater samples coUected from the weUs screened at higher 

elevations. The ammonia concentiation measured at the start of the test was 1,600 mg/L 

in the groundwater sample coUected from WN-3E and 33 m g / L in the groundwater 

sample coUected from WN-3A. 
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Ammonia concentiations vs. time in the grovmdwater samples coUected from WN-3 
morutoring wells are iUustiated in Graph 5 in Appendix M. The ammonia 
concentiations at the beginning and end of the test are not significantly different in the 
grovmdwater samples coUected from monitoring wells WN-3D and WN-3E. There is 
considerable analytical variabUity in the groundwater samples coUected over time from 
monitoring wells WN-3D, WN-3E, and to a more Umited extent, WN-3C. However, 
sUght downward concentiation tiends are noted in the ammonia results for 
grovmdwater samples coUected from monitoring weUs WN-3A, WN-3B and WN-3C. 

Total cyanide concentiations vs. time in the grovmdwater samples coUected from 
morutoring weUs in weU nest WN-3 are iUustiated in Graph 6 in Appendix M. The 
initial total cyanide concentiations were highest in the groundwater samples coUected 
from the deepest monitoring weU (WN-3E) and were progressively lower in 
grovmdwater samples coUected from the weUs screened at higher elevations. The total 
cyanide concentiation measured at the start of the test was 0.890 mg/L in the 
groundwater sample coUected from WN-3E and 0.055 mg/L in the grovmdwater sample 
coUected from WN-3A. The total cyanide concentiations at the beginning and end of the 
test are not significantly dUferent at any of the weU nest WN-3 monitoring weUs. 

Total phenoUcs concentiations vs. time in the grovmdwater samples coUected from weU 
nest WN-3 monitoring weUs are iUustiated in Graph 7 in Appendix M. The 
concenfration of total phenoUcs in grovmdwater samples coUected from every 
monitoring weU in weU nest WN-3, except WN-3D, feU markedly from the first 
groundwater sample to the second groundwater sample coUected during the first 
operational period. The drop in concentiations is most pronoimced in the groundwater 
samples coUected from monitoring weUs WN-3B, WN-3C, and WN-3E where the 
difference in concentiation between the first sample and the second sample coUected is 
2,000 mg/L or greater. The large drop in total phenoUcs concentiations is not easUy 
explained by aquifer hydrauUcs, particularly when other contaminants monitored at 
weU nest WN-3 and aU the monitoring weUs in flie duster do not display a simUar 
concentiation trend. This tiend is more Ukely the result of analytical and/or field factors 
that may have resulted in exaggerated initial concentiations of this analyte. 

The total phenoUcs concentiations at the beginning and end of the test, ignoring tiie 
initial drop in concentiation, are not significantly different at any of the weU nest WN-3 
morutoring wells. The concentiation of total phenoUcs in groundwater samples 
coUected during the post-extiaction period (1 and 4 weeks foUowing E Unit shutdown) 
did not exhibit rebound and there was no rebound of total phenoUcs concentiations 
foUowing the shutdown periods. 
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WeU nest WN-3 is located approximately 5 feet from the extiaction weU in the E Unit. 
The general chemistry analytical data from weU nest WN-3 demonstiate that 
grovmdwater extiaction had Uttle effect on the concentiations of these analytes in the 
aquifer. AdditionaUy, there was no effect that resvUted from variation of the pumping 
rates. 

5.2.1.3.2 SEMIVOLATILE ORGANIC COMPOUNDS 

Four SVOCs were detected regularly during the PUot Project (phenol, 2-methylphenol, 
4-methylphenol, and 2,4-dimethylphenol). The SVOC concentiation tiends noted in 
grovmdwater samples coUected from weU nest WN-3 during the PUot Project are 
comparable from one SVOC to another (i.e., the concentiation tiend for phenol is 
comparable to concentiation tiends for 2-methylphenol, 4-methylphenol, and 
2,4-dimethylphenol). Therefore, the concentiation tiends for phenol wUl be discussed in 
detaU herein and the condusions derived from the evaluation are appUcable to the other 
SVOCs detected regularly during E Unit operation. 

The concentiation of phenol, as weU as the other SVOCs, is highly stiatified in the 
aquifer with large variation in concentration noted over a relatively smaU vertical 
distance. The concentiation of SVOCs in the first grovmdwater samples coUected from 
the deepest monitoring weU (WN-3E) is over one hundred time higher than the 
concentiations observed in the first grovmdwater samples coUected from the shaUowest 
morutoring weU (WN-3A). 

The concentiation of phenol in the first groundwater samples coUected from weU nest 
WN-3 is summarized in flie table provided below iUustiate the concenfration gradient 
with depth. 

Well Identifier 

WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

Phenol Concentration 
in First Sample (mg/L) 

0.18 
8.0 
76 

280 
435 

As Ulustiated by the preceding table, the most elevated concentiations of phenol are 
present in the lowermost portion of the aquifer. The concentiations of phenol decrease 
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by a factor of approximately 10 in the first groundwater samples coUected from each 
monitoring weU screened above WN-3D. 

As Ulustiated in Graph 8 and 9 in Appendix M, the concenfration of phenol remained 
relatively stable in the groundwater samples coUected from monitoring weUs WN-3D 
and WN-3E but decreased during the first week of operation in the grovmdwater 
samples coUected from monitoring weUs WN-3 A, WN-3B, and WN-3C. The phenol 
concentiations in groundwater samples coUected from WN-3A were non-detect 
beginning with the sample coUected during the third operational period, through the 
end of the post-extiaction groundwater sampling. The phenol concenfration in 
grovmdwater samples coUected from WN-3B were non-detect beginning with the 
groundwater sample coUected dviring the final operational period and remained 
non-detect through the post-study period. The decrease in SVOC concentiations is 
attributed to the drawdown effect discussed in Section 5.2.1.2.1. As discussed 
previously, the drawdown effect would result in downward analyte concentiation 
frends over time as cleaner grovmdwater from higher elevations in the shaUow aquifer 
flowed into the more contaminated zones. The effect would be most pronounced in the 
weUs (the "A" and "B" weUs) that screen the higher elevations where the lowest starting 
contaminant concentiations were observed. The effect is less pronounced in 
grovmdwater samples coUected from the "C" elevation monitoring weUs and is negUgible 
or absent in groundwater samples coUected from the "D" and "E" elevation monitoring 
weUs where the most elevated contaminant concentiations are present. 

After the first operational week, there were no rebound effects noted between 
grovmdwater samples coUected during each successive week of operation. In general, 
there was no significant rebound of contaminant concentiations dviring the 
post-extiaction period. This indicates that cycUcal operation of the system has no 
notable effect on contaminant concentiations. However, a tiend of sUghtly increasing 
concentiations is noted in the groundwater samples coUected from morutoring weU 
WN-3C dviring the post-extiaction period. This sUght increase in the concentiations is 
also noted in the groimdwater samples coUected from monitoring weU WN-3C for the 
other SVOCs. This sUght rebovmd in concentiation at WN-3C is most Ukely due to 
elimination of vertical flow and the proximity of this elevation to the more highly 
contaminated zone at the sUghfly lower elevations. 

5.2.1.3.3 VOLATILE ORGANIC COMPOUNDS 

VOCs detected regularly during the PUot Project included acetone, benzene, 2-butanone, 
ethylbenzene, styrene, toluene, and total xylenes. Acetone and benzene were the VOCs 
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that exhibited the highest concentiations during the test foUowed by toluene, total 
xylenes, 2-butanone, styrene, and ethylbenzene. Time vs. concentiation plots for 
acetone, benzene, and toluene are provided in Graphs 10 through 12 in Appendix M. In 
general, the concentiation tiends noted in grovmdwater samples coUected from weU nest 
WN-3 during the PUot Project are comparable for each of the VOCs. The observed 
concentiations of VOCs in groundwater samples coUected from weU nest WN-3 
monitoring weUs were much lower relative to the observed concentiations of the SVOCs 
in grovmdwater samples coUected from these same locations. 

The concentiations of VOCs exhibited simUar concentiation tiends as the SVOCs. There 
were downward concentiation tiends observed during the first operational period. 
Except for benzene, a sharp spike in the concentiations of aU VOCs was noted in the 
grovmdwater samples coUected from morutoring weUs WN-3D and WN-3E on 
October 19, 2000 during the second operational week. However, the VOC 
concentiations during the third operational week were comparable to the concentiations 
observed during the first operational week. With the exception of the spike in 
concentiations dviring the second operational week, there were no notable VOC 
concentiation tiends between operational weeks. AdditionaUy, there was no notable 
rebound in VOC concentiations during the one-month post-extiaction period. 

5.2.1,3,4 TOTAL ARSENIC 

A time vs. concentiation plot for total arsenic analytical data for grovmdwater samples 
coUected from weU nest WN-3 is provided as Graph 13 in Appendix M. The total 
arsenic concentiations were higher by a factor of approximately four in the groundwater 
samples coUected from monitoring weU WN-3E as compared to the groundwater 
samples coUected from the other monitoring wells in the duster. The total arsenic 
concenfrations were lower in the grovmdwater samples coUected from the monitoring 
wells screened highest uv the aquifer (WN-3A, WN-3B, and WN-3C). 

In general, the concentiations of total arsenic in grovmdwater samples coUected from 
monitoring weUs WN-3A and WN-3E did not exhibit any significant concentiation 
tiends during extiaction or dviring the post-extiaction period. There was sigruficant 
variabUity in the total arseruc data at these locations. The concentiations of total arseruc 
in groundwater samples coUected from monitoring wells WN-3B, WN-3C, and WN-3D 
exhibited limited dov^oiward frends. 
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5.2.2 E/R UNIT CONTAMINANT TRENDS 

The E/R Unit was operated continuously for 6 weeks, except for a one-day shutdown 
during changeover from Phase I to Phase II. During this time, groundwater was 
extiacted from the three cenfral extiaction weUs and tap water was injected at the six 
outer reinjection wells. The E/R Unit was operated in two phases. During Phase I, 
grovmdwater was extiacted from the three center exfraction weUs at a combined rate of 
approximately 3 L/min whUe tap water was injected at the east and west bank of 
reinjection weUs at a combined rate of approximately 1.5 L/min in each bank. This 
extiaction/reinjection configuration resulted in grovmdwater extiaction and reinjection 
occurring at approximately equal rates in the E/R Unit. This Phase I 
extiaction/reinjection configuration is known as the "balanced flows" phase. It is during 
Phase I where contaminant mass removal was evaluated. 

During Phase II of E/R Unit operation, the injection rates at the reinjection wells were 
adjusted to maximize the recovery of the bromide tiacer, which was injected at the start 
of Phase II. Based on groimdwater particle tiacking modeUng, it was determined that 
optimal recovery of the bromide tiacer would be achieved by "unbalancing" the tap 
water injection rates between the east and west bank of reinjection weUs. Therefore, 
during Phase n of E/R Urut operation, the injection rates at each weU of the east bank of 
reinjection wells was set at approximately 0.9 L/min (total approximately 2.7 L/min) 
and the injection rates at each weU of the west bank of reinjection weUs was set at 
approximately 0.2 L/min (total approximately 0.6 L/min). During Phase n, 
grovmdwater was extiacted from the center exfraction weUs at a combined rate of 
approximately 3 L/min. This Phase II extiaction/reinjection configuration is known as 
the "unbalanced flows" phase. 

5,2.2,1 E/R UNIT FIELD DATA 

During operation of the E/R Unit field data were recorded regularly including 
grovmdwater temperature, pH, specific conductivity, dissolved oxygen, redox potential, 
and turbidity. These data were compUed and plotted in time vs. concentiation graphs, 
which are provided as files in the CD provided as Appendix C. Significant observations 
pertaining to the field data for the E/R Unit are summarized in this subsection. 
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EW-1. EW-2 and EW-3 Extiacted Water Field Data 

Turbidity: 

Temperature: 

Extracted water pH: 

Redox Potential: 

Dissolved Oxygen: 

Conductance: 

The turbidity of the extiacted groundwater was low (generaUy 
less than 15 NTU). No significant tiends in turbidity were noted 
during the test. 
The temperature of the extiacted water rose during Phase I and 
decUned steadUy during Phase H. 
No sigruficant change in the pH of extracted water was observed. 
Extiacted water pH was generaUy between 8.5 and 9.0 during the 
test. 
Redox potential was generaUy between approximately -30 and 
300 miUivolts. The redox potential generaUy tiended downward 
dviring operation of the E/R Urut. 
The dissolved oxygen concentiation was generaUy very low (less 
than 0.7 mg/L) and exhibited no stiong concentiation tiends 
during the test. 
The conductivity of extiacted water decreased steadUy and 
significantly during operation of the E/R Urut. Extiacted water 
from EW-1 decreased the most rapidly (to less than 1 pmho/cm). 

Well Nest WN-1 Field Data 

Turbidity: 

Temperature: 

Groundwater pH: 

Redox Potential: 

Dissolved Oxygen: 

Conductance: 

The tvirbidity of the grovmdwater was low, generaUy 20 NTU or 
less. No significant frends in tvirbidity were noted. 
The temperature of die groundwater rose during sUghtly Phase I 
then decUned steadUy during Phase II. 
No significant change in the pH of groundwater was observed. 
Groundwater pH was highest (pH between 8 and 9.4) in samples 
coUected from monitoring weUs screening the lower portion of the 
aquifer (WN-3C, WN-3D, and WN-3E) and was near neutial 
(pH = 7.0) in the A and B monitoring weUs in the duster 
Redox potential was generaUy between 0 and 300 mUUvolts. 
There was significant variabUity in the data but no stiong tiends 
in redox potential were noted during the test. 
The dissolved oxygen concentiation was generaUy very low (less 
than 1 mg/L) and exhibited a sUght dov^mward concentiation 
tiend dviring the test. 
The conductivity of grovmdwater in the lower portion of the 
aquifer was significantly higher than the upper portion of the 
aqviifer. Conductance in monitoring weUs WN-ID and WN-IE 
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was above 10 |amho/an while the conductance of groundwater 
present at higher elevations was less than 5 ^lmho/cm. The 
conductivity of the groundwater decreased steadUy and 
significantly in monitoring weUs WN-ID and WN-IE dviring 
operation of the E/R Unit to less than 2 |Limho/cm. 

Well Nest WN-2 Field Data 

With the exception of conductance, the field data for WN-2 was comparable to WN-1. 
However, foUowing an initial significant decrease in value during Phase I, the 
conductance of the groundwater coUected from monitoring weU WN-2E rose steadUy 
during Phase n. This frend is noted in the analytical data from WN-2E during Phase H 
and is beUeved to be attiibutable to the change in E/R Unit operation during Phase n. 
This is discussed in more detaU in a later subsection. 

5,2.2.2 E/R UNIT EXTRACTED GROUNDWATER ANALYTICAL DATA 

As stated previously, groundwater was extiacted from three center extiaction weUs 
during the E/R Unit test. Extiacted water samples were coUected from each of tiie 
extiaction weUs during E/R Unit operation. However, it is the extiacted water 
analytical data from the cential extiaction weU, EW-1, which is most representative of 
parameter concentiation tiends within a groundwater remediation ceU. This is because 
the cential extiaction weU is hydrauUcaUy isolated from the exterior of the E/R Unit by 
reinjection wells and exfraction weUs, which surround the cential extiaction weU. 

The two other extiaction weUs in the E/R Unit, EW-2 and EW-3, operate on the exterior 
of the vmit. As such, the outer extiaction weUs wUl draw groundwater from the exterior 
of the E/R Urut. The initial extiacted water samples coUected from the two outer 
extiaction weUs would be representative of aqviifer conditions. However, as the test 
proceeds, a mixture of reinjected tap water from the reinjection weUs and groundwater 
drawn from outside the E/R Unit wiU result in contaminant concentiations that are not 
representative of ceU performance. WhUe the extiacted water analytical data from the 
outer exfraction wells is important to consider dviring scale up to the fuU-size system for 
the purpose of designing wastewater tieatment systems, these data are not as usehil in 
evaluating ceU performance. Consequently, it is the extiacted water data from EW-1 
that wUl primarily be used to evaluate E/R Unit performance. 
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5.2.2,2.1 GENERAL CHEMISTRY ANALYTES 

The time vs. concentiation plot for anunorua, cyanide and total phenoUcs is provided in 
Graph 1 in Appendix N. The initial concentiations of ammonia and total phenoUcs in 
the extiacted water sample were approximately 2,000 mg/L. The maximum 
concentiation of total cyanide was observed approximately two days into the test when 
it reached 0.750 mg/L. The concentiations of each of these analytes decreased 
substantiaUy during the first week of E/R Unit operation. By the end of Phase I, the 
concentiations of ammonia, total cyarude and total phenoUcs were near the lowest levels 
of the test as Ulustiated below. 

Analyte 

Ammonia (mg/L) 

Total Cyanide (jig/L) 

Total PhenoUcs (mg/L) 

Highest 
Concentration 

2,000 

750 

2,000 

End Phase I 
Concentration 

160 

16J 

36 

End Phase II 
Concentration 

65 

ND(IO) 

11 

The general chemistry concentiations in the first sample of EW-1 extiacted water are 
twice as high as the concentiations of these same analytes in the first sample of extiacted 
water from the E Unit. However, the general chemistry analyte concentrations in EW-1 
extiacted water at the end of Phase I were lower than the concentiation observed at the 
conclusion of the E Unit test. The general chemistry concentiations in EW-1 extiacted 
water at the condusion of Phase n were 3 to 16 times lower than the extiacted water 
concentiations at the condusion of the E Unit test. 

The similar concentiation tiends observed in extiacted water analytical data during the 
first week of the E and E/R Unit tests suggest that the drawdov^m effect is the primary 
mechanism responsible for the downward concentiation tiends at during the early 
portion of the test. However, although the drop in contaminant concentiations during 
the early portion of the test is attributable to the extiaction effect, based upon the much 
higher initial contaminant concentiations and the lower final contaminant 
concentiations, the E/R Unit is more effident at reducing the contanunant 
concentiations in the aqviifer. This effect is attributable to the injection of water at the 
reinjection weUs (reinjection effect). The reinjection effect resulted in a large and 
sustained decrease in analyte concentiations in extiacted groundwater from the 
E/R Unit as this reinjected water was flushed into the test ceU as the PUot Project 
progressed. The flushing effect resulted in lower contaminant concentiations inside the 
E/R Unit below the level attained by the EUnit where an effectively unlimited 
contaminant source was present. 
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5.2.2.2.2 SEMIVOLATILE ORGANIC COMPOUNDS 

There were four SVOCs detected regularly during the PUot Project (phenol, 
2-methylphenol, 4-methylphenol, and 2,4-dimethylphenol). The time vs. concentiation 
plot for these SVOCs is provided in Graph 2 of Appendix N. 

As iUustiated below, the final concentiations of the SVOCs in EW-1 extiacted water was 
significantly lower at the end of the test than the beginning of the test. 

Analyte 

Phenol (mg/L) 
2-Methylphenol (mg/L) 
4-Methylphenol (mg/L) 
2,4-Dimethylphenol (mg/L) 

Highest 
Concentration 

360 
73 
260 
25 

End Phase I 
Concentration 

14 
5.2 
16 
2.3 

End Phase II 
Concentration 

2.8 
0.950 
2.6 

0.610 

The SVOC concentiations in the first sample coUected of EW-1 exfracted water are 3 to 
4 times higher than the concentiations of these same analytes in the first sample of 
extiacted water from the E Unit. However, the SVOC concentiations in EW-1 extiacted 
water at the end of Phase I were lower than the concentiation observed at the condusion 
of the E Unit test. The SVOC concentiations in EW-1 extiacted water at the condusion 
of Phase n were 1.5 to 3 times lower than the extiacted water concentiations at the 
condusion of the E Unit test. 

Again, these data suggest that drawdown effect is the primary mechanism responsible 
for the dov^mward concentiation tiends at during the early portion of the test. However, 
based upon the much higher starting concenfrations and the lower final concentiations, 
the E/R Urut, the reinjection effect results in greater efficiency in reducing the 
contaminant concentiations in the E/R Unit. The reinjection effect maintauis these 
lower concentiations throughout the test. 

5.2.2.2,3 VOLATILE ORGANIC COMPOUNDS 

In the E/R Unit extiacted water, the VOCs detected at the highest concenfrations 
included benzene, toluene, and acetone. The time vs. concenfration plot for VOC in 
EW-1 extiacted water is provided in Graph 3 of Appendix N. The concentiations of 
benzene, toluene, and acetone (the three VOCs detected at the highest initial 
concentiations) in extiacted groundwater decreased rapidly Phase I. The bulk of the 
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concenfration drop observed for the VOCs occurred during Phase I and dvuing the first 
week of Phase n. 

As iUustiated in the table below, overaU, VOC concentiations were significantly lower in 
E/R Unit extiacted water than in E Unit extiacted water at the condusion of the PUot 
Project. 

Analyte 

Benzene (jig/L) 
Toluene (ixg/L) 
Acetone (^g/L) 

Start 
Concentration 

E Unit 

750 
340 
130 

Start 
Concentration 

E/R Unit 

900 
310 
370 

End 
Concentration 

E Unit 

200 
120 

ND(53)U 

End 
Concentration 

E/R Unit 

61 
39 
6.9 

Based upon the simUar or higher starting VOC concentiations and the lower final VOC 
concentrations, the E/R Unit is more efficient at reducing the contaminant 
concentiations in the aqviifer. 

5.2.2.2.4 TOTAL ARSENIC 

The total arsenic time vs. concentiation plot for EW-1 extiacted water is provided as 
Graph 4 in Appendix N. As Ulustiated in this plot, the total arsenic concentiation at the 
start of the test was between 9 and 13 mg/L. The maximum arseruc concentiation 
observed dviring the test was 14 mg/L in an extiacted water sample coUected from EW-1 
during the early part of the Phase I test. In general, the maximum starting concenfration 
of arseruc observed in E/R Unit extiacted water samples (14 mg/L) was much higher 
than the maximum arsenic concentiation observed in E Unit exfracted water samples 
(2.9 mg/L). 

In spite of the fact that total arsenic concentiations in the E/R Unit were 5 times higher 
than the total arsenic concentiations in Uie E Unit, the arsenic concentiations in extiacted 
groundwater samples at the conclusion of the PUot Project were sUnUar in the E and 
E/R Units, as iUustiated in the table below. 

Test Unit 

E Unit (EW-4) 
E/R Unit (EW-1) 

Maximum Arsenic 
Concentration (mg/L) 

2.9 
14 

Final Arsenic 
Concentration (mg/L) 

0.680 
0.730 
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Approximately 95 percent of the reduction in arsenic concentiation in EW-1 extiacted 
water occurred during the 2-week period from October 14 through 28, 2000. The 
reduction in arsenic concentiation in extiacted water leveled off during the Phase II 
portion of the test. 

Based upon the much higher starting total arsenic concentiations and the comparable 
final total arsenic concentiations, the E/R Unit is more efficient at reducing the 
contaminant concentiations in the aqviifer as compared to the E Unit. 

5.2.2.2.5 OTHER E/R UNIT EXTRACTED WATER DATA 

As discussed earUer in this section, extiacted water data from the outer exfraction weUs 
(EW-2 and EW-3) are not as usefvd in evaluating ceU performance due to mixing of 
water from outside the test vmit. Nonetheless, the extiacted water analytical data from 
the outer exfraction wells are important to consider during scale up to the fuU-size 
system for designing wastewater tieatment systems. Therefore, for the sake of 
completeness and potential use during future work, files containing extiacted water data 
and graphs for extiaction weUs EW-2 and EW-3 are included in the CD attached to this 
report. 

5.2.2.3 GROUNDWATER ANALYTICAL DATA - E/R UNIT 

This subsection summarizes the grovmdwater analytical data obtained from 
grovmdwater samples coUected from the E/R Unit monitoring weUs in weU nests WN-1 
and WN-2. Grovmdwater analytical data from samples coUected from these monitoring 
wells are svimmarized in the graphs provided in Appendix N. Groundwater samples 
were coUected prior to startup of the E/R Unit exfraction weUs (pre-exfraction samples), 
during operation of the extiaction weU, and approximately one and four weeks 
foUowing final shutdown of the E/R Unit exfraction weUs (post-extiaction samples). 
The pre-exfraction grovmdwater samples were coUected from weU nests WN-1 and 
WN-2 on October 9, 2000. Post-exfraction grovmdwater samples were coUected from 
weU nests WN-1 and WN-2 on November 27, 2000 and December 18, 2000. 
Post-exfraction grovmdwater samples coUected from the E/R Unit were analyzed for 
TCL VOCs, TCL SVOCs, total cyanide, thiocyanate, total phenoUcs, ammonia, and total 
arsenic. 

The remainder of this subsection provides a discussion of the analytical data obtained 
from the E/R Unit by analyte group. 
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5.2.2.3.1 WELL NEST WN-1 ANALYTICAL DATA 

WeU nest WN-1 is located along the middle of the east-west axis of the E/R Unit, 
approximately halfway between the middle reinjection weU in the western row of 
extiaction weUs (RW-2) and the cential extiaction weU (EW-1). As discussed in 
Section 3.0, five monitoring weUs were constructed in each of the weU nests to moiutor 
grovmdwater quaUty at different elevations in the aquifer (see Figure 3.1). Due to its 
location along the centerline of the E/R Unit, the analytical data from weU nest WN-1 
are most representative of contaminant concentiation trends within the E/R Unit 
groundwater remediation test ceU. This is becavise the weU nest WN-1 is hydrauUcaUy 
isolated from the exterior of the E/R Unit. 

GENERAL CHEMISTRY ANALYTES 

SimUar to the exfracted water data for the E Unit, the concentiation tiend discussion wUl 
be Umited to ammonia, total phenoUcs, and total cyanide, the general chemistry analytes 
with greatest impUcations related to grovmdwater tieatment and grovmdwater quaUty. 

The stiatified distribution of contaminants at the Site is iUustiated by the general 
chemistry data for grovmdwater samples coUected from WN-1. The initial 
concentiations of the general chemistry analytes were highest in the groundwater 
samples coUected from the deepest monitoring weU (WN-IE) and were progressively 
lower in groundwater samples coUected from the weUs screened at higher elevations. 
For example, the ammonia concentiation measured at the start of the test was 
1,700 mg/L in the groundwater sample coUected from WN-IE and 83 mg/L in the 
grovmdwater sample coUected from WN-IA. Ammonia, total cyanide and total 
phenoUcs concenfrations vs. time in the grovmdwater samples coUected from monitoring 
wells in weU nest WN-1 are Ulusfrated in Graphs 5 thorough 7 in Appendix N. 

The general chemistry concentiation tiends are iUustiated by the analytical data for 
morutoring weU WN-IE summarized in the table below. 

Analyte 

Ammonia (mg/L) 
Total Cyanide (mg/L) 
Total PhenoUcs (mg/L) 

Maximum 
Concentration 

2,400 
1.7 

2,000 

Concentration 
End of Phase I 

61 
ND(O.Ol) 

19 

Post-extraction 
Concentration 

74 

0.059 
38 
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As iUustiated above, the maximum concenfrations of general chemistry analytes were 
reduced by factors of between 20 and 50 times during E/R Unit operation. AU of the 
reduction in contaminant concentiation occurred before the end of Phase I. In general, 
concentiations began faUing first in groundwater samples coUected from monitoring 
weU WN-IE, foUowed by monitoring weU WN-ID, then WN-IC. The reductions in 
contaminant concentiations were most dramatic in the weU screened in the lowermost 
portions of the aquifer where the most contaminant mass is present. There was no 
significant recovery of general chemistry analyte concenttations dviring the 
post-extiaction period. 

These general chemistry concentiation tiend data suggest that the injected water front 
first passed through the deepest portion of the aquifer. However, sigruficant reductions 
in general chemistiy analyte concentiations were noted in groundwater samples 
coUected from monitoring weU WN-IA. HydrauUc head data summarized in Table 4.3 
demonsfrate that, simUar to that noted at monitoring weU nest WN-3 in the E Unit, a 
vertical gradient developed at weU nest WN-1 foUowing startup and this vertical 
gradient persisted throughout the test. This suggests that the drawdown effect observed 
in the E Urut was also present in the E/R Urut and was the cause of the reduction in 
contaminant concentiations observed at higher elevations in the aqviifer. However, in 
contiast to the general chemistry analytical data for the weU nest WN-3, the general 
chemistry analytical data for the deeper monitoring weUs in weU nest WN-1 also 
exhibited significant downward concentiation tiends dviring Phase I of E/R Unit 
operation. The data demonstiate that the reinjection effect was more effident at 
lowering the contaminant concentiations throughout the test ceU. 

SEMIVOLATILE ORGANIC COMPOUNDS 

The SVOC concentiation tiends noted in groundwater samples coUected from weU nest 
WN-1 dviring the PUot Project are simUar from one analyte to another (i.e., the 
concenfration frend for phenol is comparable to concenfration tiends for 
2-methylphenol, 4-methylphenol, and 2,4-dimethylphenol). Plots depicting the phenol 
concentiations vs. time at weU nest WN-1 are provided in Graphs 8 and 9 in 
Appendix N. SimUar concentiation tiends were observed for the other SVOCs. FUes 
containing concentiation graphs for aU SVOCs are provided on the CD attached to this 
report. 
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Phenol concenfrations, as weU as the concentiations of the other SVOCs, are highly 
stiatified. As iUustiated by the table below, the most elevated concentiation of phenol, 
thus the greatest contaminant mass, is present in the lowermost portion of the aquifer. 

Well Identifier 

WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 

Maximum Phenol Concentration 
(mg/L) 

1.5 
12 
55 

300 
370 

The maximum concentiations of SVOCs are noted just after startup of the E/R Unit but 
the concentiations dropped steeply a few days into the test. SimUar to the observations 
noted in the previous subsection for the general chemistry analytes, the SVOC analytical 
data for weU nest WN-1 exhibit significant downward concentiation trends during 
Phase I of E/R Unit operation. The most significant downward concentration tiends 
were noted in the monitoring wells screened near the base of the aquifer and are 
attributed to the reinjection effect. However, downward concentiation tiends were also 
noted for morutoring weUs WN-IA and WN-IB screened at higher elevations and the 
downward concentiation tiends in the groundwater samples coUected from monitoring 
weUs screened at higher elevations are attributed to titie drawdown effect. 

Relative to the maximum concentiations of SVOCs observed during the test, there was 
no significant rebovmd of contaminant concentiations dviring the post-extiaction period. 
SUght increases in the concentiations of SVOCs were noted dviring the post-extiaction 
period in flie grovmdwater samples coUected from monitoring weUs WN-IC and 
WN-IE. However, the observed increases in concenfrations during the post-exfraction 
period were not significant, generaUy amounting to one percent or less of the total 
decrease in SVOC concentiations observed dviring the test. 

VOLATILE ORGANIC COMPOUNDS 

VOCs detected regularly during the PUot Project included acetone, benzene, 2-butanone, 
ethylbenzene, styrene, toluene, and total xylenes. Time vs. concentiation plots for ttie 
VOCs detected at the highest concentiations (benzene, acetone, and toluene) are 
provided as Graphs 10 through 12 in Appendix N. In general, the concenfration tiends 
noted in groundwater samples coUected from weU nest WN-1 during the PUot Project 
are comparable for each of the VOCs. Benzene exhibited the highest concenfrations 
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during the test foUowed by acetone, toluene, total xylenes, 2-butanone, styrene, and 
ethylbenzene. 

SimUar to the other analytes discussed, the VOC analytical data exhibited significant 
downward concentiation tiends during Phase I of E/R Unit operation. The maximum 
concentiations of VOCs were noted just after startup of the E/R Unit and the 
concentiations drop steeply a few days into the test. VOC concentiations reach their test 
lows near the end of Phase I or during the first week of Phase n. VOC concentiations 
remained low and did not exhibit significant rebovmd during the post-extiaction period. 

The VOC analytical data for weU nest WN-1 exhibited significant downward 
concentiation tiends during Phase I of E/R Unit operation. The reduction in 
concentiation over time was most pronoimced in the groundwater samples coUected 
from monitoring weUs WN-ID and WN-IE and is attributable to the reinjection effect. 
However, a significant reduction in VOC concentiations was noted in grovmdwater 
samples coUected from monitoring weUs screened at higher elevations, which is 
attributable to the drawdown effect. 

TOTAL ARSENIC 

The total arsenic time vs. concentiation plot for weU nest WN-1 groundwater samples is 
provided as Graph 13 in Appendix N. The total arsenic analytical data exhibited 
significant dov^mward concentiation tiends during Phase I of E/R Urut operation. The 
maximum concentiation of total arsenic was noted a few days foUowing startup of the 
E/R Unit and the concentiations dropped steeply during the first week of the test. Total 
arsenic concentiations reached their test lows near the end of Phase I and remained at 
these levels through Phase n of the test. No significant rebovmd of arseruc 
concentiations was observed during the post-extiaction period. 

The reduction in total arsenic concentiations over time was most pronounced in the 
grovmdwater samples coUected from monitoring wells WN-ID and WN-IE and is 
attributable to the reinjection effect. However, significant reductions in total arseruc 
concentiations were noted in grovmdwater samples coUected from monitoring weUs 
screened at higher elevations, which is attiibutable to the drawdown effect. 

5.2,2,3,2 GROUNDWATER ANALYTICAL DATA - WELL NEST WN-2 

WeU nest WN-2 is located along the middle of the north-south axis of the E/R Unit, 
approximately halfway between the cential extiaction weU (EW-1) and the north 
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outboard extiaction weU (EW-3). As discussed in Section 3.0, five monitoring weUs were 
constructed in each of the weU nests to monitor grovmdwater quaUty at different 
elevations in the aquifer (see Figure 3.1). The location of WN-2 places it outside the 
center of the E/R Unit and near the edge of the vmit. 

During Phase I, the contaminant concentiation tiends exhibited in the weU nest WN-2 
data were simUar to the contanunant concenfration tiends exhibited at weU nest WN-1. 
However during Phase II, an apparent rebound of contaminant concentiations was 
noted in the groundwater samples coUected from monitoring weU WN-2E. This 
apparent concentiation rebound was observed in each of groundwater contaminant 
suites (i.e., general chemistry analytes, SVOCs, VOCs, and total arsenic) and is 
Ulusfrated in the graphs for ammonia, 2-methylphenol, benzene, and arsenic (provided 
as Graphs 14 though 17 in Appendix N). Plots for the remaining analytes are included 
in the files provided in the attached CD (Appendix C). As noted in the referenced 
graphs, the concenfration rebound effect, noted at monitoring weU WN-2E, was not 
apparent in the groundwater samples coUected from the other monitoring weUs in the 
WN-2 cluster. 

During Phase II of E/R Unit operation, the injection rates at the reinjection weUs were 
imbalanced to maximize the recovery of the bromide tiacer. Groimdwater how 
modeling indicated that optimal recovery of the bromide tiacer could be achieved by 
"unbalancing" the tap water injection rates between the east and western bank of 
reinjection weUs. However, unbalancing the injection rates changed the hydrauUcs of 
the test ceU. The vmbalanced injection rates resvdted in an increased hydrauUc gradient 
between the extiaction wells and the exterior portions of the E/R Unit. This resulted in 
greater groundwater flow and contanunant fransport from outside the E/R Unit. The 
increases in the contaminant concenfrations were noted in the groundwater samples 
coUected from monitoring weU WN-2E, which is located at the margin of the E/R Unit, 
which screened the basal gravel unit. 

5.3 BROMIDE TRACER STUDY 

5,3,1 OVERVIEW 

The bromide fracer was injected into the E/R Unit during Phase II of E/R Unit 
operation. Bromide fracer was injected into the center weU of the western row of 
reinjection weUs (RW-2). The injection rates at the reinjection wells were adjusted to 
maximize the recovery of the bromide tiacer. Based on the results of groundwater flow 
modeling, it was determined that optimal recovery of the bromide tiacer covUd be 
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achieved by "unbalancing" the tap water injection rates between the east and west bank 
of reinjection weUs. 

The bromide tiacer study was performed over a period of 4 weeks. During that time, 
groundwater samples coUected from weU nests WN-1 and WN-2, and exfracted water 
samples coUected from EW-1, EW-2, and EW-3 were analyzed for bromide. The 
bromide analytical data were evaluated to determine groundwater flow paths and 
hydrauUc characteristics of the E/R Unit. 

5,3.2 BROMIDE TRACER ANALYTICAL DATA 

5.3.2.1 WELL NEST BROMIDE DATA 

Well Nest WN-1 

WeU nest WN-1 is located along the middle of the east-west axis of the E/R Unit, 
approximately halfway between the middle reinjection weU in the western row of 
extiaction wells (RW-2) and the cential exfraction weU (EW-1). Due to its location 
within the centerline of the E/R Unit, the analytical data from weU nest WN-1 is 
representative of contaminant concentiation frends within a grovmdwater remediation 
ceU. The bromide analytical data compUed from groundwater samples coUected from 
the E/R Unit during the tiacer study are summarized in the plots provided as Graphs 1 
through 4 in Appendix P. 

The bromide tiacer study began at 11:00 AM on October 24, 2000 and the first evidence 
of bromide tiacer detection was noted in the groundwater sample coUected from 
monitoring weU WN-IE at approximately 6:00 p.m. on October 28, 2000. Monitoring 
weU WN-IE is screened in the lowest potion of the shaUow aquifer, where a basal gravel 
layer is present. The concentiation of bromide reached a maximum of 1,400 mg/L in the 
groundwater samples coUected from monitoring weU WN-IE on October 29, 2000, 
before frending graduaUy downward for the remainder of the test. The concenfration of 
bromide in the last grovmdwater sample coUected from monitoring weU WN-IE was 
17 mg/L. The concentiation of bromide prior to the arrival of the tiacer was below 
1 mg/L in groundwater samples coUected from monitoring weU WN-IE indicating that 
bromide fracer continued to pass through the basal sfratigraphic unit at the conclusion 
of the test. 

The first evidence of bronude tiacer arrival at monitoring weU WN-ID, the next higher 
monitoring weU in the WN-1 cluster, occurred on October 31, 2000, approximately 
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3 Vi days after bromide appeared in monitoring weU WN-IE. The bromide tiacer 
concentiation reached a maximum of 340 mg/L in the groundwater sample coUected 
from monitoring weU WN-ID on November 2, 2000. The bromide concenfrations in 
grovmdwater samples coUected from WN-ID then feU rapidly. By November 7, 2000, 
bromide concenfrations in grovmdwater samples coUected from WN-ID returned to the 
concenfrations noted prior to the arrival of the bromide fracer. In confrast to the 
bromide data at monitoring weU WN-IE, the peak bromide concentiation observed at 
monitoring ŵ eU WN-ID was lower by approximately one-third, and narrower (rising 
then faUing back to background levels sooner). 

Two bromide peaks are noted in grovmdwater samples coUected from WN-IC, which is 
screened above monitoring weU WN-ID. The first occurred on November 2, 2000 and 
the second was on November 6, 2000. The maximum concenfration of bromide 
observed in grovmdwater samples coUected from WN-IC was 76 mg/L on November 7, 
2000 and feU quickly to 3 mg/L the foUowing day. By November 15, 2000, the bromide 
concenfrations in groundwater samples coUected from WN-IC were near the 
concentiations noted before the arrival of the bromide tiacer. The concentiation of 
bromide in grovmdwater samples coUected from monitoring weUs WN-IA and WN-IB 
generaUy did not exceed 1 mg/L and there are no sfrong frends in the bromide data 
noted in the groundwater samples coUected from these monitoring weUs. This indicates 
that the bromide fracer passed through the shaUow aquifer at elevations below the 
screened interval of morutoring weU WN-IB. 

The bromide tiacer data for groundwater samples coUected from weU nest WN-1 
indicated that the primary bromide flow path was through the lowermost portion of the 
shaUow aquifer. Moreover, nearly ttie entire mass of bromide tiaveled through the 
portion of the aquifer screened by monitoring weUs WN-ID and WN-IE. The bromide 
fracer passed through the shaUow aquifer at elevations below the screened interval of 
monitoring weU WN-IB. These data suggest that the primary zone of groimdwater 
removal dviring the bromide test occurred below the elevation of the screened interval of 
monitoring weU WN-IB and primarily in the lowermost 5 feet of the shaUow aquifer 
where the highest concentiations of contaminants are present. 

Well Nest WN-2 

WeU nest WN-2 is located along the middle of the north-south axis of the E/R Unit, 
approximately halfway between the cential extiaction weU (EW-1) and the north 
outboard extiaction weU (EW-3). The location of WN-2 places it outside the center of the 
E/R Unit and near the edge of the unit. The bromide analytical data compUed from 
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groimdwater samples coUected from weU nest WN-2 monitoring weUs dviring the fracer 
study are summarized in Graph 2 in Appendix P. 

In general, the bromide concentiations noted in the grovmdwater samples coUected from 
weU nest WN-2 were much lower than the concenfrations observed in weU nest WN-1. 
As shown in Graph 2, bromide concentiations in monitoring weU WN-2E rose and feU 
somewhat erraticaUy during the test. The maximum concentiation of bromide 
(39 mg/L) was observed in the grovmdwater sample coUected from monitoring weU 
WN-2E on the final day of the test. The bromide analytical data do not provide 
compeUing evidence that any significant amovmt of bromide moved through at higher 
elevations within the aquifer at the WN-2 location. 

Although bromide was sporadicaUy detected in groundwater samples coUected from 
WN-2E, the bromide analytical data for weU nest WN-2 suggest that the primary flow 
path in the aquifer was along the cential portion of the E/R Unit between reinjection 
weU RW-2 and extraction weU EW-2. 

5.3.2.2 EXTRACTED WATER BROMIDE DATA 

5,3,2,2.1 BROMIDE CONCENTRATION TRENDS 

Grovmdwater analytical data from exfracted water samples coUected from the three 
E/R Urut exfraction weUs during the bromide tiacer study is presented in Graph 3 in 
Appendix P. The only extiaction weU that exhibited a significant response to the 
injection of bromide was extiaction weU EW-1, the center extiaction weU. The 
concentiation of bromide in water samples coUected on October 23, 2000, prior to 
startup of the tiacer study, was higher in the samples coUected from exfraction weUs 
EW-2 and EW-3 than in the water sample coUected from EW-1. The bromide 
concenfrations noted in the water samples coUected from exfraction wells EW-2 and 
EW-3 were 10 mg/L and 9 mg/L, respectively whUe the water sample coUected from 
EW-1 before startup was 1.8 mg/L. Exfraction weUs EW-2 and EW-3 are the two 
outboard exfraction weUs in the E/R Urut whUe exfraction weU EW-1 is the cential 
extiaction weU. 

As discussed previously in this section, extiaction weU EW-1 is hydrauUcaUy isolated 
from the exterior of the E/R Unit by reinjection wells and extiaction weUs, which 
surround it. The two other extiaction wells, EW-2 and EW-3, operate on the exterior of 
the E/R Unit. As such, fliese outer extiaction weUs wUl draw groundwater from the 
exterior of the E/R Unit. The initial extiacted water samples coUected from the two 
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outer exfraction weUs woiUd be stiongly influenced by background aquifer conditions. 
The higher initial bromide concentiations at extiaction wells EW-2 and EW-3 are the 
result of background bromide concentiations in the aquifer. Clean tap water was 
injected into the aquifer for 2 weeks before the startup of the bromide tiacer test. 
Consequently, the bromide concentiations inside the E/R Unit at the start of the test 
were much lower. 

EW-1 is the only location where exttacted water analytical data demonstiated any 
significant bromide concentiations above background. The first evidence of bromide 
tiacer detection in extiacted water was noted in the grovmdwater sample coUected from 
exfraction weU EW-1 on October 30,2000, approximately 6 days foUowing the beginning 
of the bromide fracer study. The bromide concenfration in EW-1 extiacted water 
reached a maximum of 39 mg/L on October 31,2000, then began tiending dov>mwards. 

5.3.2.2.2 BROMIDE MASS REMOVAL 

Graph 4 in Appendix P depicts the bromide mass recovery over time at extiaction weU 
EW-1, EW-2, and EW-3. As iUustiated in the attached graph, bromide mass recoveries at 
extiaction weUs EW-2 and EW-3 were Unear over time. This indicates that the bromide 
recovered at these locations during the tiacer study was largely due to background 
bromide present in the aqviifer. The bromide mass recovery curve for extiaction weU 
EW-1 begins to rise steeply on October 29, 2000 indicating the arrival of the bromide 
front. On November 19, 2000, approximately 21 days foUowing the detection of the 
bromide front at EW-1, bromide fracer recovery at EW-1 becomes as)anptotic. 

A total of approximately 792 grams of bromide was injected at reinjection weU RW-2 
and approximately 398 grams of bromide, 50 percent of the mass injected, was recovered 
at extiaction weU EW-1. The bromide tiacer test provided sufficient information from 
which to determine groundwater flow paths, estimate aquifer hydrauUc parameters, and 
gauge test ceU performance. 

5,3.3 TEST CELL HYDRAULIC CONDUCTIVITY CALCULATIONS 

The bromide fracer data were used to calculate average groimdwater flow velodty and 
hydrauUc conductivity within the E/R Unit. Since the distances between monitoring 
points, the hydrauUc gradient, and the length of time for bromide fracer fravel between 
points are known for the E/R Unit, the average groundwater flow velodties observed 
during the test can be estimated. The time that the injected tiacer takes to tiavel from 
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the reinjection weU (RW-2) until it is detected at a monitoring weU and/or extiaction 
weU provides a good approximation of the average horizontal groundwater velodty (V). 
If the average horizontal grovmdwater velodty, the horizontal hydrauUc gradient (i), 
and the porosity (n) are knov^m, it is possible to calculate the horizontal hydrauUc 
conductivity (K). It is noted that the groundwater flow velocities and hydrauUc 
conductivity values determined herein are representative of conditions in the smaU 
portion of the shaUow aquifer evaluated during the test. The hydrauUc conductivity 
values were determined for comparison to the slug test data generated dviring the PUot 
Project and the RI. AdditionaUy, these values were used evaluate the magiutude of the 
hydrauUc conductivity at different elevations within the test ceU. 

The formula to calculate the average horizontal hydrauUc groundwater velocity is: 

V=Ki/n 

Rearranging this formula to solve for K: 

K=Vn/i 

The bromide tiacer took from 4.29 days to 9.06 days to reach WN-IE and WN-IC, 
respectively. Appendix Q summarizes in input parameters and calculations used to 
estimate the average horizontal groundwater velocity and the horizontal hydrauUc 
conductivity. The porosity of the aqviifer was assumed to be 0.38 (38 percent) based on 
geotechnical testing results presented in Table 4.6.3 of the RI report. Horizontal 
hydrauUc gradients were calculated from the E/R Unit average groundwater elevations 
presented in Table 5.1. 

Average groundwater flow velocities ranged from 0.60 foot/day between RW-2 and 
WN-IC to 1.72 feet/day between RW-2 and EW-1. Using the calculated velocities, a 
porosity of 0.38, the average horizontal hydrauUc gradient and the formula noted above, 
the horizontal hydrauUc conductivity was calculated (see Appendix Q). The calculated 
horizontal hydrauUc conductivity values ranged from 9.2 feet/day based on data from 
WN-IE to 5.8 feet/day based on data from WN-ID. The average hydrauUc conductivity 
value that was calculated from data coUected at monitoring weU nest WN-1 (monitoring 
weUs WN-IC, WN-ID, and WN-IE) was 7.3 feet/day. The hydrauUc conductivity value 
calculated from data coUected at EW-1 was 6.7 feet/day. 
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The table below summarizes the calculated average groundwater flow velocities and 
hydrauUc conductivity values determined from the cenfral reinjection weU to the 
location noted using the bromide tiacer data. 

Location 

WN-IE 
WN-ID 
WN-IC 
EW-1 

Horizontal Groundwater 
Velocity (feet/day) 

1.26 
0.68 
0.60 
1.72 

Hydraulic Conductivity 
(feet/day) 

9.2 
5.8 
6.9 
6.7 

The average hydrauUc conductivity value calculated from the fracer test correlate weU 
with the hydrauUc conductivity values calculated from response tests. The geometric 
mean hydrauUc conductivity value from the response tests conducted prior to the PUot 
Project and the geometric mean hydrauUc conductivity value calculated during the RI 
for the deep wells that intersect the graveUy zone (see page 98 of the RI report) were 
both at 5.4 feet/day. 

The hydravUic conductivity value used to design the PUot Project was 30 feet/day. 
However, the data generated from response testing and the bromide fracer study 
suggest that the hydrauUc conductivity of the shaUow aquifer Ues closer to 10 feet/day. 
The impUcations of the aquifer hydrauUc conductivity must be considered to optimize 
fuU-scale system design. This would include grovmdwater modeling to assess the effects 
of hydrauUc conductivity and aquifer gradients on optimal weU spacing, screened 
intervals, pvimping rates, and length of operation. 

5,3,4 GROUNDWATER FLOW IN THE E/R UNIT 

Groundwater flow was evaluated using groundwater elevation data calculated from the 
daUy water level measurements (see Table 4.2). As noted in Section 3.0, the E/R vmit 
was operated in two phases. The Phase I (mass removal) portion of the test operated 
from October 9, 2000 through October 23, 2000 and Phase n (bromide fracer test) 
operated from October 24,2000 through November 20,2000. 

Phase I 

During Phase I, the E/R Unit was pumped at an average rate of approximately 3 L/m 
for a period of 2 weeks. The Phase I operation was intended to optimize conditions for 
evaluating contaminant concentiation tiends in the aquifer. Appendix R provides 
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pre-extiaction and daUy groundwater contour plots of the groundwater elevations from 
the exfraction and reinjection weUs of the E/R Unit during Phase I operation. The 
pre-extiaction grovmdwater contours shows that the water table within the E/R Unit 
was relatively flat (see Figures 4.2 and 4.3). Groundwater flow dviring the operational 
portion of Phase I was generaUy from the injection weUs towards the extiaction weUs. 

Table 5.1 summarizes the average grovmdwater elevations during Phase I. These data 
suggest a downward vertical component to flow is present based upon a decrease in 
groundwater elevation with depth within the monitoring weU nests. Table 5.1 also 
summarizes the average horizontal hydrauUc gradients across the E/R Unit during 
Phase I. The average horizontal hydrauUc gradients between the extiaction weUs and 
reinjection weUs ranged from 0.089 ft/ft between RW-6 and EW-2 to 0.157 ft/ft between 
RW-4 and EW-3. 

Phase II 

The bromide tiacer study (Phase II) was operated for 4 weeks, from October 24 to 
November 20, 2000. During Phase II, the reinjection flow rates were unbalanced to 
maximize recovery of the bromide tiacer. The pumping rate remained at approximately 
1 L/min at each exfraction weU. However, the injection rates at the upgradient injection 
weUs (RW-1, RW-2 and RW-3) were reduced to approximately 200 mL/min. The 
injection rates at the downgradient reinjection weUs (RW-4, RW-5, and RW-6) were 
increased to approximately 930 mL/min. 

Appendix R provides daUy groundwater contour plots of the grovmdwater elevations 
from the exfraction and reinjection weUs of the E/R Unit dviring Phase n operation. The 
October 24, 2000 shutdowm period groundwater contours shows that the water table 
within the E/R Unit was relatively flat with only a 0.03 foot difference across the unit. 
This plot shows that the E/R Urut appears to have nearly returned to static conditions 
prior to starting Phase II. Grovmdwater flow dviring the operational portion of Phase n 
was generaUy from the injection wells towards the exfraction weUs. However, the 
hydrauUc gradient on the east side of the E/R Urut (RW-4, RW-5, and RW-6) had a 
steeper hydrauUc gradient, which was the intent of unbalancing the injection rates. 

These data also suggest a minor dov^mward vertical component of flow is present. 
Table 5.1 summarizes the average horizontal hydrauUc gradients across the E/R Urut 
during Phase H. The average horizontal hydrauUc gradients between the extiaction 
weUs and reinjection wells ranged from 0.0784 ft/ft on the west side between RW-3 and 
EW-2 to 0.2745 ft/ft on the west side between RW-4 and EW-3. 
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5.4 ANALYTE MASS REMOVAL 

Using the known exfraction rates and the analytical data compUed during the PUot 
Project, graphs depicting cumulative mass removal from each test unit were compUed. 
This subsection summarizes the significant findings of the mass removal data. 

5.4,1 EUNIT 

Cumulative mass removal graphs for the E Unit exhibited stepwise increases in 
cumulative mass removal due to the cycUcal operation of the unit (1 week on foUowed 
by 1 week off). Cumulative mass removal graphs for aU of the compounds Ulustiate the 
greatest mass was removed during the first operational period. This is expected since 
the highest concentiations of contaminants were noted during the initial week of 
operation and the extiaction rate was greatest during that initial period. Dviring each of 
the three subsequent operational periods, the pvimping rate was stepped down and less 
mass was removed as a result. 

Graphs 1 through 4 in Appendix O depict the cumulative mass removal observed in the 
E Unit for the general chemistry analytes, SVOCs, VOCs and total arsenic. 

The table below summarizes the mass removal observed in the E Unit for these analytes. 

Analyte 

Ammonia 

Total Cyanide 
Total PhenoUcs 

Phenol 

Benzene 
Toluene 
Arsenic 

Mass Removed 
Weekl 
(grams) 

49,000 
24.9 

24,910 

3,270 

28 
13.1 

133 

Total Mass 
Removed 
(grams) 

67,800 
26.7 

26,750 

3,660 

43.8 
23.3 
185 

Percent of Total 
Mass Removed 

In Week 1 

72 

93 

93 

89 
64 

56 
72 

As Ulusfrated by the preceding table, approximately 50 to 95 percent of the total mass of 
these compounds removed during the test were removed dvuing the first week of the 
test. This is attributed to the reduction in contaminant concenfrations due to the 
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drawdown effect and the progressive decrease in groundwater extiaction rates during 
the test. 

5,4,2 E/R UNIT 

Graphs 5 through 15 in Appendix O depict the cumulative mass removal observed at 
extiaction weU EW-1 in the E/R Unit for the general chemistry analytes, SVOCs, VOCs 
and total arsenic. Each of the graphs depicts mass removal at each of the three 
extiaction wells in the E/R Unit. As discussed previously in this section, extiaction weU 
EW-1 is hydrauUcaUy isolated from the exterior of the E/R Unit by reinjection weUs and 
extiaction weUs, which surround it. The two other extiaction wells, EW-2 and EW-3, 
operate on the exterior of the E/R Unit. As such, these outer extiaction weUs wUl draw 
grovmdwater from the exterior of the E/R Unit and contaminated grovmdwater from 
outside the E/R Unit wUl enter these extiaction weUs during the duration of the test. As 
such, it is not appropriate to evaluate mass removal from these weUs since the mass 
removal wUl be influenced by conditions outside the test ceU. Conversely, the mass 
removal data from the center exfraction weU, EW-1, is representative of the response 
v/ithin the test ceU and these data are discussed herein. 

The table below summarizes the mass removal observed at extiaction weU EW-1 the 
E/R Unit for the major analytes of concern. 

Analyte 

Ammonia 
Total Cyanide 
Total PhenoUcs 

Phenol 
Benzene 
Toluene 
Arseruc 

Mass Removed 
Phase I 
(grams) 

26,000 
7.6 

17,200 
3,660 
14.5 
5.3 
190 

Total Mass 
Removed 
(grams) 

28,300 
7.8 

17,700 
3,740 
17.3 
6.7 
224 

Total Mass 
Removed 

During Phase I 
(percent) 

92 

97 
97 

97 
84 

79 
85 

The total mass of contaminants removed from exfraction weU EW-1 is generaUy lower 
than tiiat removed from EW-4. However, EW-4 operated with an effectively unlimited 
contaminant source. However, since EW-1 was surrounded by extiaction and 
reinjection wells, it operated in an area hydrauUcaUy limited in size and contaminant 
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mass. In spite of these limitations, mass removed from the E/R Unit was comparable to 
that of the E Unit. 

It is noted that for each of the groundwater contaminants, the mass removal curve for 
EW-1 approaches an asymptote near the end of the Phase I portion of the E/R Unit test. 
This indicates that mass removal efficiency was greatest during the early portion of the 
test but, as the test progressed, less mass was removed per unit of operating time. For 
example, over 26,000 grams of ammonia were removed at EW-1 during the first two 
weeks of the test (an average of 13,000 grams/week). However, during the latter four 
weeks of the test only and additional 2,000 grams of ammonia was removed at EW-1 
(and average of only 500 grams/week). Furthermore, as the test progressed, the rate of 
ammonia removal per unit of time decUned even further, indicating even less effident 
operation. As indicated in the table above, over 90 percent of the entire mass of 
ammonia removed was recovered dviring the first 2 weeks of E/R Unit operation. 
SimUar mass removal tiends were observed for the other analytes of concern such that 
by the end of Phase I, mass removal tiends had become asymptotic for the general 
chemistry analytes and SVOCs. Mass removal for the VOCs and arsenic became 
asymptotic by the second to third week of Phase n operation. 

Contaminant mass removal frends in the E Unit are attributed to the groundwater 
pumping rates and the drawdown effect. However, although initial contanunant mass 
removal in ttie E/R Unit is attributable to the drawdown effect, the reinjection effect acts 
to depress contaminant concentiations further through the flushing of dean water 
through the tieatment area. The reinjection effect prevents groundwater from outside 
the tieatment ceU from entering the ceU and re-contaminating the tieatment zone. The 
drawdowTi and reinjection effects work in tandem in the E/R Unit to depress 
contaminant concenfrations and to minimize recontamination of the tieatment zone. 

5,4,3 AQUIFER FLUSHING IN THE E/R UNIT 

Since the dimensions of the E/R Unit and the grovmdwater pumping rates are knov^m, 
the number of pore volumes flushed through the E/R Unit to attain asjmiptotic mass 
removal conditions may be estimated. The as-buUt surface area of the E/R Urut 
encompassed by the outer reinjection weUs and outer extraction wells is approximately 
166 square feet. As designed, the primary zone of tieatment in the E/R Unit occurred 
through the cential portion of the E/R Unit. This zone of tieatment Ues approxunately 
two feet on each side of the centerUne that joins reinjection weU RW-2, weU nest WN-1, 
extiaction weU EW-1, and reinjection weU RW-5 (see Figure 3.1). This tieatment area 
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represents approximately one-haU of the total surface area of the ceU (approximately 
83 square feet). 

The total thickness of the aquifer from the top of the water table to the top of the tUl unit 
is approximately 28 feet (581.7 feet to 553.4 feet). However, the E/R Unit focused 
freatment on the lower 10 feet of the aquifer. This was demonsfrated by the bromide 
fracer test data, which indicated that the fracer reached morutoring weU WN-IC but was 
not detected in monitoring weUs screened at higher elevations. Therefore, the base of 
monitoring weU WN-IB was set as the elevation below which groundwater removal in 
the E/R Unit was focused. 

The porosity of the sand unit was reported in the RI to be approximately 38 percent. 
Therefore, the volume of groundwater in the E/R Unit tieatment zone is approximately 
315 cubic feet (83 square feet x 10 feet x 0.38) or approximately 2,400 gaUons 
(9,100 Uters). Groundwater extiaction in at EW-1 was conducted at a rate of 
approximately 1 L/min (1,440 L/day). Therefore, one pore volume of grovmdwater was 
purged from the freatment zone every 6.4 days. For most general chemistry analytes 
and aU of the SVOCs, contaminant mass removal became asymptotic at extiaction weU 
EW-1, near the end of Phase I to the first week of Phase n (approximately 12 to 18 days 
of operation). Consequently, it is estimated that between 1.5 and 3 pore volumes were 
purged from the tieatment zone in the E/R Unit to attain optimal mass removal for 
these contaminants. Ammonia, arsenic and the VOC mass removal became asymptotic 
during Phase n, approximately 21 to 28 days into the test. This equates to between 
approximately 3 to 4.5 pore volumes removed to attain asymptotic conditions. 

5.5 SUMMARY AND CONCLUSIONS OF THE PILOT PROTECT 

Section 7.0 of the Work Plan (May 23, 2000) set forth several hydrogeological data 
analysis goals. Chemical data coUected prior to and during operation of the E and 
E/R Uruts are to be assessed to address several design issues. These design issues are 
reiterated below foUowed by a brief explanation on how the issues were addressed by 
the PUot Project. 

1. Evaluate geophysical profiles for comparison with monitoring well nest data to determine 
the usefulness of these profiles for full-scale vertical characterization of groundwater. 

• The stiatified distribution of contaminants at the Site observed dviring the RI 
was confirmed by the PUot Project analytical data. The initial concentiations 
of the analytes were highest in the grovmdwater samples coUected from the 
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deepest monitoring weUs and were sigivificantly lower in grovmdwater 
samples coUected from the weUs screened at higher elevations. These data 
indicate that the bulk of the contaminant mass Ues in the lower few feet of the 
aquifer. 

• The UVF data were not useful for characterizing vertical grovmdwater 
quaUty. These data indicate that the contaminants present do not fluoresce to 
UVF. Therefore, UVF does not appear to be an effective screening tool for the 
contaminants at the Site. 

• Results from the EC monitoring logs indicate that the elevated concenfrations 
of salts present in the lower portion of the upper sand unit are detectable 
using CPT/EC. Consistent with the contaminant concentiation data, EC 
response increased with depth in the aquifer. Therefore, EC may be useful as 
a screening tool for development of a vertical profUe of groundwater 
contamination. EC would need to be used in conjunction with limited 
confirmational vertical aquifer sampling to determine vertical concentiation 
profiles. 

Analyze a series of time versus concentration plots of the groundwater analytical data to 
estimate contaminant mass removal, concentration decay rates and removal limitations 
under full-scale operation. 

• The contaminant mass removal rate in the E Unit decreased significantiy over 
time. This is attributed to the stepping down of grovmdwater pumping rates 
and vertical mixing of groundwater during the first operational period. 

• Analyte concentiations were observed to decrease in E Urut extiacted water 
during the first week of operation. 

• Although a portion of the irutial contaminant mass removal in the E/R Unit 
is attributable to the drawdown effect, the reinjection effect acts to depress 
contaminant concentiations further through the flushing of clean water 
through the tieatment area. The reinjection effect prevents groundwater 
from outside the freatment ceU from entering the ceU and re-contaminating 
the freatment zone. The drawdov^rn and reinjection effects work in tandem in 
the E/R Unit to depress contaminant concentiations and to minimize 
recontamination of the tieatment zone resulting in more effident operation. 

• E/R Uiut data indicate that mass removal efficiency was greatest dviring the 
early portion of the test. However, as the test progressed, less mass was 
removed per vmit of operating time. 
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• Between 1.5 and 4.5 pore volvimes were purged from the freatment zone in 
the E/R Unit to attain effective mass removal. 

3. Evaluate the effects of reinjection through comparison of time series plots of groundwater 

analytical data. 

• Downward concentiation tiends were noted in grovmdwater samples 
coUected from monitoring weUs screened at higher elevations in both the 
E Unit and tiie E/R Unit. 

• The analytical data from weU nest WN-3 in the E Unit demonsfrated no 
significant downward concenfration tiends in the most contaminated zones 
indicating that grovmdwater pumping alone had no effect on the 
concentiations of contaminants in the aquifer. This is the result of an 
effectively unlimited source of contaminants vmder the conditions of the 
study. This contiasts with the E/R Urut where the reinjection effect prevents 
groundwater from outside the test ceU from entering and re-contaminating 
the remediation zone. 

• In contiast to the weU nest analytical data in the E Unit, the contaminant 
concentiations in the E/R Unit weU nests exhibited significant downward 
tiends during Phase I of E/R Unit operation. These data demonstiate that 
the reinjection effect was more effident at lowering the contaminant 
concentiations throughout the test ceU. The reinjection effect acts to reduce 
contaminant concentiations through the flushing of injected water through 
the tieatment area. The reinjection effect also prevents contaminated 
grovmdwater from outside the freatment ceU from entering the ceU and 
re-contaminating the freatment zone resvUting in more effident operation. 
Based upon the much higher starting concentiations and the lower final 
concentiations, the E/R Unit is more effident at reducing the contaminant 
concentiations in the aquifer. 

• E/R Unit monitoring weU concentiation tiend data demonstiated reinjection 
reduced the contaminant concentiations in the zone of highest contamination 
in the shaUow aquifer over a relatively short operating period. This indicates 
that groundwater removal was focvised on the lower portion of the shaUow 
aquifer where the bulk of the contaminant mass is present. 

4. Determine the impact of variation of groundwater extraction rates. 

• The E Unit monitoring weU analytical data demonstiated that variation of 
grovmdwater pumping rates had no effect on the concentiations of 
contaminants in the aquifer. 
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5. Evaluate the impact of cyclical versus continuous groundwater extraction. 

• There was no demonstiable effect as a result of cycUcal operation of the 
E Unit suggesting that cycUcal operation would not enhance contaminant 
recovery. 

6. Estimate the effects of adsorption/desorption during intermittent operation of the E Unit 
and post-extraction groundwater sampling. 

• In general, there was no significant rebovmd of contanunant concentrations in 
the E Unit during the post-exfraction period in the E Unit. 

• There was no demonstiable effect from the cycUcal operation of the E Unit. 

• There was no significant rebound of contaminant concentiations during the 
post-extiaction period in the E/R Unit. 

In addition to the conclusions summarized above, the foUowing conclusions were 
derived from evaluation of the bromide fracer data, which were obtained vmder 
conditions of unbalanced reinjection. 

• The bromide tiacer test provided suffident information from which to determine 
groundwater flow paths, estimate aquifer hydrauUc parameters, and gauge test ceU 
performance. 

• The bromide fracer data for groundwater samples coUected from weU nest WN-1 
indicated that the primary bromide flow path was through the lowermost portion of 
the shaUow aquifer. The bromide tiacer passed through the shaUow aquifer at 
elevations below the screened interval of monitoring weU WN-IB. These data 
suggest that the primary zone of groundwater removal occurred below the elevation 
of the screened interval of monitoring weU WN-IB. However, the bulk of the 
bromide tiacer passed through the lowermost 5 feet of the shaUow aquifer where the 
highest concenfrations of contaminants are present. These data indicate that 
groundwater removal was focused on this deeper zone were the bvilk of the 
contaminant mass resides. 

• The average hydrauUc conductivity value calculated from the fracer test correlate 
weU with the hydrauUc conductivity values calculated from response tests. The 
geometric mean hydrauUc conductivity value from the response tests conducted 
prior to the PUot Project and the geometric mean hydrauUc conductivity value 
calcvUated dviring the RI for the deep weUs that intersect the graveUy were both at 
5.4 feet/day. 
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The hydrauUc conductivity value used to design the PUot Project was 30 feet/day. 
However, the data generated from response testing and the bromide fracer study 
suggest that the hydrauUc conductivity of the shaUow aquifer Ues closer to 
10 feet/day. The impUcations of the aquifer hydrauUc conductivity must be 
considered to optimize fuU-scale system design. This would include groundwater 
modeling to assess the effects of hydravdic conductivity and aqviifer gradients on 
optimal weU spacing, screened intervals, pumping rates, and length of operation. 
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6.0 TREATABILITY STUDY 

The TreatabUity Study is based on the May 23, 2000 "PUot Project Work Plan, Waukegan 
Manufactured Gas and Coke Plant, Wavikegan, Illinois", by NewFields, Inc. Several 
modifications were necessary during implementation of the TreatabiUty Study primarily 
due to the unavaUabUity of the ANDCO electio-chemical precipitation technology and 
the unexpected higher concenfration of ammonia. The deletion of the ANDCO process 
and its replacement with a chemical oxidation process was identified in a Jime 23, 2000 
letter to USEPA modifying the TreatabiUty Study Work Plan that was submitted to 
USEPA in June 2000. Modifications that were made in response to grovmdwater are 
identified throughout the description of the TreatabUity Study. 

The purpose of the TreatabiUty Study is to evaluate potential freatment technologies for 
groundwater coUected at the Site. The TreatabiUty Study consists of two basic parts; 
pretieatment for arsenic removal and biological tieatment for removal of organic 
constituents, ammonia, and thiocyanate. As expected, partial removal of thiocyanate 
and phenols was also achieved during pretieatment. 

6.1 TREATMENT SAMPLE 

The sample subject to TreatabiUty Studies was comprised of 15 5-gaUon sealed plastic 
paUs. The paUs were fUled by pumping from approximately the nudpoint of the first 
fuU 20,000-gaUon storage tank on Site. The ffrst tank was fiUed by pumping from EW-4 
for 7 days at an average rate of 2.8 L/min foUowed by pumping from EW-1, EW-2, and 
EW-3 for approximately 5 days at a combined average rate of 3 L/min. The samples 
were coUected on October 30,2000 and shipped to the CRA TreatabiUty Laboratory. 

A raw water sample was coUected and analyzed for a wide range of parameters as 
reported in Table 6.1. A few key parameters had results substantiaUy higher than the 
water used in the 1998 TreatabiUty Study (Fluor Daniel, 1998). The raw water total 
ammonia concentiation was 1,890 mg/L, total phenols was 617 mg/L, thiocyanate was 
408 mg/L, and COD was 3,240 mg/L. Total arsenic was less than the 1998 Study 
concenfration at 9.7 mg/L. 

The 1998 Study determined that there was a stiong inhibitory effect by the groundwater 
matrix on nitrification. This inhibition was thought to be related to elevated 
concentiations of groundwater constituents, particularly phenol and thiocyanate. The 
tieatment proposed in the Work Plan consisted of systems to address each constituent of 
concern; pretieatment to reduce arsenic concentiations foUowed by biological freatment 

15670(6) 66 CONESTOGA-ROVERS & ASSOCIATES 



using sequencing batch reactor (SBR) technology to freat organic constituents, ammorua, 
and thiocyanate. 

Thiocyanate reacts chemicaUy and biologicaUy to produce ammonia. Consequently, the 
effective ammonia concentiation was Ukely in excess of 2,000 mg/L. The high 
thiocyanate concentiations also have the potential to release hydrogen cyanide during 
pretieatment. The thiocyanate data from individual samples coUected in the field was 
highly variable. The field samples were analyzed by a colorimetric method. Standard 
Methods 4500-CN M, in accordance with the project QAPP. The TreatabUity Laboratory 
analyzed a few samples from the TreatabUity Study by Ion Chromatography, modified 
EPA 300.0 method and obtained results approximately one order of magnitude lower 
than typical field sample results. A spUt sample was then analyzed by both methods 
with the foUowing results: 

• Colorimetric Method 3,100 mg/L 

• Ion Chromatography 408 mg/L 

This discrepancy prompted inqufres to several laboratories regarding possible 
explanations for tiie difference. It was the coUective opinion of aU laboratories contacted 
that the Ion Chromatography results have the least opportunity for matrix interference 
and were the more accurate results. Consequently, aU TreatabiUty Study analyses were 
conducted by the Ion Chromatography Method. 

SimUar analytical discrepancies were determined for cyanide analyses. The field 
samples were analyzed by EPA Method 335.4 which involves distUlation foUowed a 
colorimetric determination. The tieatabUity lab used Standard Method 4500-CN, Flow 
Injection Analysis (FLA), a method in which the distUlation step is replaced by a 
membrane process. Field sample results were generaUy <1 mg/L. Initial freatabUity 
characterization results were generaUy >100 mg/L. This discrepancy was investigated 
by: 

1. sending the samples to outside labs that each used one of the two methods; and 

2. spiking the samples with potential interference producing chemicals. 

The results indicated that the high concenfrations of thiocyanate present in the sample 
interfered with analysis by the Standard Methods 4500-CN FIA method. This exercise 
confirmed the very low cyanide concentiations present in the untieated water. As the 
tieatabiUty laboratory was not equipped to conduct EPA Method 335.4 and as the field 
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test data indicated that cyarude concentiations dropped to values less than the MCL 
(0.2 mg/L) in aU extiaction weUs, cyanide analysis was discontinued. 

6.2 ARSENIC PRETREATMENT WITH FENTON's REAGENT 

The purpose of optimization tests was to determine the optimum ratio of reagents 
(ferrous sulfate and hydrogen peroxide) as weU as the pH and reaction time required to 
reduce arsenic concentiations. 500 mL groundwater samples were tieated at three pH 
values: 3.8, 5.5, and 7.5. AU samples were mixed for 1 hour for the oxidation to be 
completed. 

At each pH various amounts of hydrogen peroxide and ferrous sulfate were added. 
Each test (a given reagent ratio at specific pH) was conducted in tripUcate and the 
tieated samples were coUected and analyzed as a composite. The results are presented 
in Tables 6.1, 6.2, and 6.3. 

The results indicate that effective removal of arsenic (95 percent) can be achieved at a 
pH of 5.5 with the foUowing dose of chenucals: 

• hydrogen peroxide 300 mg/L; and 

• ferrous sulfate 60 mg/L. 

At the same testing conditions, approximately 50 percent of phenol and 20 percent of 
thiocyanate were removed. 

SubstantiaUy lower removal of aU above parameters (arsenic 70 percent, phenols 
20 percent) was fovmd for tests conducted at a pH of 3.8. This phenomenon is Ukely 
related to higher oxidation kinetics for organic, non-phenoUc compounds at lower pH as 
compared to that for arsenic and phenols. 

Tests conducted at a pH of 7.5, as shown in Table 6.6, also indicate lower removal of 
arsenic as compared to those at a pH of 5.5. These results are related to low effectiveness 
of Fenton reagent tieatment at neutial pH due to lower stabUity of hydrogen peroxide 
and quenching of hydroxyl radicals by precipitating ferric hydroxide 
(E. Lipczynska-Kochany, 1993). 

In addition to the tests proposed in the Work Plan, tests with humates were also 
conducted. The reason for appUcation of humates (New-Mex Umates) was the higher 
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than expected concentiation of thiocyanate. Fenton's reagent is more effective at low 
pH. At the same time thiocyanate at low pH can generate very toxic hydrogen 
thiocyanate. Humates have the abUity to absorb both organic and inorganic substances 
and thus can prevent extensive generation of toxic gases. They also contain free radicals 
that potentiaUy enhance the oxidation power of Fenton's reagent and aUow the reaction 
to be conducted at neutial pH (Stevenson, 1994). For comparison, tests with humates 
without Fenton's reagent were also conducted. 

Analyses of samples tieated with humates are presented in Table 6.4. Analyses of 
samples tieated with hydrogen peroxide and humates are presented in Table 6.5. 
Arsenic removal is limited under this pretieatment scenario. 

Analyses of samples tieated with Fenton's reagent and humates are presented in 
Table 6.6. As demonstiated in Table 6.6, an addition of humates to the Fenton's reagent 
aUows efficient removal of arsenic at a pH of 7.5. At the same time humates without 
Fenton's reagent has negUgible impact on arsenic removal. 

6.3 BENCH SCALE PRETREATMENT 

During bench scale pretieatment 20 L batches of the groundwater were pretieated with 
Fenton's reagent (H2O2 = 300 mg/L, FeS04 = 60 mg/L) in the presence of humates 
(1,000 mg/L), as optimized during irutial pretieatment tests. The 20 L batches were 
prepared as they were reqvured to feed into the biological tieatment reactor. A total of 
six batches were prepared during the bench scale operation. 

The pretieatment procedure was as foUows: 

• 20 L of groundwater was irutiaUy tieated with 20 g of humates and sulfuric acid to 
adjust tiie pH to 7.5. 

• Then 1,200 mg of ferrous svdfate was added and the reaction mixture was mbced for 
10 minutes. 

• FinaUy 4,000 mg of hydrogen peroxide was added and mixing was continuing for 
1 hour. 

Samples of prefreated groundwater were coUected and analyzed for aU parameters 
listed in Table 2 of the Work Plan. ResvUts of the analyses are presented in Table 6.7. 
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After settling, the supernatant from the prefreated groundwater was fed into the batch 
biological reactor. 

In order to evaluate the possible simplification of the tieatment system the groundwater 
from the initial batch of pretieated grovmdwater was pvimped into the biological reactor 
without filtiation. 

6.4 BIOLOGICAL TREATMENT 

6.4.1 ACCLIMATIZATION 

The purpose of acclimatization was to prepare the biomass to tieat the target water. The 
biomass was coUected from the activated sludge sampling Une of an active coke 
wastewater tieatment plant at a Bethlehem Steel plant in Buffalo, New York. The sludge 
was taken directly to the CRA TreatabiUty Laboratory. Since the concentiation of 
ammonia in the investigated groundwater was higher than expected the acclimatization 
schedule was modified. 

In order to avoid substantial upset of the biomass a larger volume (10 L) of the activated 
sludge and high concentiation of suspended soUds (VSS >10,000 mg/L) was maintained 
dviring the whole acclimatization period. In addition, the acclimatization time was also 
extended to 2 weeks whUe increasing the influent volume of pretieated grovmdwater 
from 100 mL on day 1 to 1,000 mL on day 15. 

Samples of the supernatant were coUected every 2 days and analyzed for: TSS, VSS, 
SCOD, phenols, ammorua, and nitiate. No sludges were wasted during that time, and 
the volume of samples coUected for analyses were smaU (~100 mL each) as compared to 
the volume of the reactor (10 L). Results of these analyses are presented in Table 6.8. 

As showm in Table 6.8 after 2 weeks of acclimatization effident removal of phenols was 
maintained despite an increased dose of pretieated groimdwater. A steady increase of 
nitiate concenfration indicates that nitrification of ammonia was also achieved. 

Microscopic examination of the biomass also confirmed that microorganisms were 
vigorous and diversified. 
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6.4.2 INITIAL BIOLOGICAL TESTS 

The purpose of initial biological tests was to investigate the use of a single reactor SBR 
system to freat the prefreated grovmdwater from the Site. Due to much higher than 
expected concenfrations of ammonia in the groundwater operational parameters were 
also modified. 

The foUowing operating parameters were appUed: 

• HydrauUc Retention Time: 8 days (instead of 1 day) 

• SoUd Retention Time: 30 days (instead of 15 to 20 days) 

• Mbc Liquor Suspended SoUds: 10,000 to 12,000 mg/L 
(instead of 3,000 to 5,000 mg/L) 

Two cycles of SBR tieatment per day (24 hours) were used. Each cycle lasted 
approximately 12 hours. Within these cycles the impact of separate periods of task 
duration on system performance was tested in the foUowing ranges for a period of 
approximately 2 weeks: 

aerated fiU: 

non aerated fiU: 

aerated fUl: 

aerated react: 

settle: 

draw: 

2 to 3 hours 

3 to 4 hours 

1 hour 

3 to 5 hours 

2 to 3 hours 

0.5 hour 

Based on the properties of the effluent, particularly on COD and phenols removal, the 
foUowing operational parameters were appUed: 

non aerated/mixed fiU: 

aerated fiU: 

aerated react: 

settle: 

draw: 

dissolved oxygen: 

pH: 

Ihour 

1.5 hour 

5 hours 

2 hours 

0.5 hour 

>5 mg/L 

7 to 8 
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• Mbced Liquor Suspended SoUds: 10,000 to 11,000 mg/L 

The parameters pH and dissolved oxygen (DO) were monitored constantly. DO was 
always >5 mg/L. The pH had a tendency to drift down. As a result, to maintain the 
appropriate pH range, approximately 5 g of sodivtm bicarbonate was added at the 
beginning of every cycle. In addition, pH was adjusted using 1 N sodium hydroxide 
solution. 

It was found that settling of soUds in the effluent from the system was very slow with 
coUoid-lUce particles remaining in suspension for many hours. Consequently, 
coagulation/flocculation tests using various polyelectiolytes as weU as alum and ferric 
chloride were conducted to reduce settUng times. The best results (fast settling with 
smaU amovmt of chenucals added) were found for the tieatment with two 
polyelectiolytes appUed in sequence: 

1. 5 mg/L of anionic coagvdant FL-9 (DearBom); and 

2. 7 mg/L of cationic flocculant DB-996 (DearBom). 

Beginning on December 15, 2000, these two chemicals were appUed at the end of the 
react period, substantiaUy reducing the amount of suspended soUds in the effluent. 
Previous experience with FL-9 and DB-996 indicates that the chemicals do not affect the 
biological tieatment process. 

Supernatant samples were coUected daUy and analyzed for the parameters listed in 
Table 3 of the TreatabUity Study Work Plan. Results of these analyses are presented in 
Table 6.9. 

As presented in Table 6.9, one SBR system was able to remove the main parameters of 
concern from the groundwater, achieving the foUowing specific removals: 

• phenols: 99.9 percent 

• thiocyanate: > 95 percent 

• aU specific organic compovmds analyzed by GC/MS technique: >90 percent 

A substantial reduction of total soluble organic substances as DOC (70 to 90 percent), 
was also achieved. The variabUity in the DOC effluent results is a function of the high 
biomass concentiation (^10,000 mg/L), which produces soluble organics as tieatment 
proceeds. 
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On average, the system was also able to remove approximately 50 percent of ammonia. 
However, this removal was not sustained over time, suggesting that the system never 
reached stable operations. 

To reduce the concentiation of ammonia in the effluent a two reactor SBR system was 
set up in the final stage of the study. In this system the effluent from reactor SBR-1 was 
used as a feed to reactor SBR-2. The biomass in SBR-2 was fed with a smaU amount of 
prefreated grovmdwater and a solution of ammonium chloride to maintain a sufficient 
population of nitiifiers. 

To simplify the operation of the whole system reactor SBR-2 was operated using the 
same parameters (period durations) as for reactor SBR-1. During this part of the study 
polyelectiolytes were not added to reactor SBR-1 but only to reactor SBR-2. Thus, 
accumulation of the polymers was substantiaUy reduced. In addition, approximately 
200 mL of the biomass from SBR-2 was fransferred into SBR-1 every day. The same 
volume of the biomass from SBR-1 was at the same time fransferred into SBR-2. 

Results of effluent analyses from the two SBR system are presented in Table 6.10. They 
indicate that the two-reactor system may have been more stable than the single SBR in 
terms of nitrification. The two SBR system achieved an average aimnonia removal of 
approximately 60 percent during the 25-day operation of the system, which is not 
indicative of optimal rutiification. 

6,5 SUMMARY AND CONCLUSIONS OF THE TREATABILITY STUDY 

Section 7.2 of the Work Plan (May 23, 2000) presents three data analysis goals. Data 
coUected during the bench-scale tieatment operation are to be used to address these 
goals. The goals are paraphrased below foUowed by a brief explanation on how the 
goals were addressed in the tieatabUity study. 

1. Determine the removal efficiency for arsenic, phenols, cyanide, and thiocyanate and the 
nitrification (ammonia conversion to nitrate) efficiency. 

• Arseruc removal in chemical oxidation pretieatment is generaUy 80 to 

90 percent. 

• Cyanide removal is not a freatment issue at the WCP Site due to the low 
concenfrations in untieated grovmdwater (exfracted water concentiations 
reduced to less than MCL after pumping). 
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• PhenoUcs removal in combined pretieatment and biological tieatment is 

greater than 99 percent. 

• Thiocyanate removal in combined pretieatment and biological tieatment is 
greater than 95 percent. 

• Nitiification in the biological tieatment was clearly established, however, the 
bench-scale test was not planned or configured to operate for the length of 
time to fuUy acclimate the biomass and achieve stable rutrification. 

2. Select the approach for phenol degradation and nitrification. 

• A single batch reactor can be configured to achieve phenol degradation 

• It is beUeved that a single batch reactor can be configured to achieve stable 
nitrification. 

3. Determine the kinetic parameters to be used in design of the full-scale groundwater 
treatment system. 

• Nitrification is the process that wUl determine design kinetics and fuU-scale 
design parameters. As identified above, compete nitiification was not 
achieved as the tieatabiUty study was not operated long enough to achieve 
the soUds residence time necessary for stable conversion of ammonia to 
nifrate. 
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7.0 SUMMARY AND CONCLUSIONS 

7.1 E AND E/R UNIT OPERATION 

Section 7.0 of the Work Plan (May 23, 2000) set forth several hydrogeological data 
analysis goals. Chemical data coUected prior to and during operation of the E and 
E/R Units are to be assessed to address several design issues. These design issues are 
reiterated below foUowed by a brief explanation on how the issues were addressed by 
the PUot Project. 

Evaluate geophysical profiles for comparison with monitoring well nest data to determine the 
usefulness of these profiles for full-scale vertical characterization of groundwater. 

• The stiatified distribution of contaminants at the Site observed dviring the RI 
was confirmed by the PUot Project analytical data. The initial concentiations 
of the analytes were highest in the grovmdwater samples coUected from the 
deepest monitoring weUs and were significantly lower in groundwater 
samples coUected from the weUs screened at higher elevations. These data 
indicate that the bulk of the contaminant mass Ues in the lower few feet of the 
aquifer. 

• The UVF data were not useful for characterizing vertical grovmdwater 
quaUty. These data indicate that the contarrunants present do not fluoresce to 
UVF. Therefore, UVF does not appear to be an effective screening tool for the 
contaminants at the Site. 

• Results from the EC monitoring logs indicate that the elevated concenfrations 
of salts present in the lower portion of the upper sand vmit are detectable 
using CPT/EC. Consistent with the contaminant concentiation data, EC 
response increased with depth in the aqviifer. Therefore, EC may be useful as 
a screening tool for development of a vertical profile of groundwater 
contamination. EC would need to be used in conjunction with limited 
confirmational vertical aquifer sampUng to determine vertical concentiation 
profUes. 

2. Analyze a series of time versus concentration plots of the groundwater analytical data to 
estimate contaminant mass removal, concentration decay rates and removal limitations 

under full-scale operation. 

• The contaminant mass removal rate in the E Unit decreased significantly over 
time. This is attributed to the stepping down of groundwater pumping rates 
and vertical mixing of groundwater during the first operational period. 
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• Analyte concentiations were observed to decrease in E Unit extiacted water 
during the first week of operation. 

• Although a portion of the irutial contanunant mass removal in the E/R Unit 
is attributable to the drawdown effect, the reinjection effect acts to depress 
contaminant concentiations further through the flushing of dean water 
through the tieatment area. The reinjection effect prevents groundwater 
from outside the freatment ceU from entering the ceU and re-contaminating 
the freatment zone. The drawdown and reinjection effects work in tandem in 
the E/R Unit to depress contaminant concenfrations and to minimize 
recontamination of the tieatment zone resulting in more efficient operation. 

• E/R Unit data indicate that mass removal efficiency was greatest during the 
early portion of the test. However, as the test progressed, less mass was 
removed per unit of operating time. 

• Between 1.5 and 4.5 pore volumes were purged from the freatment zone in 
the E/R Unit to attain effective mass removal. 

3. Evaluate the effects of reinjection through comparison of time series plots of groundwater 
analytical data. 

• Downward concentiation tiends were noted in groundwater samples 
coUected from morutoring weUs screened at higher elevations in both the 
E Unit and the E/R Unit. 

• The analytical data from weU nest WN-3 in the EUnit demonsfrated no 
significant downward concenfration tiends in the most contaminated zones 
indicating that groundwater pumping alone had no effect on the 
concentiations of contaminants in the aquifer. This is the result of an 
effectively unlimited source of contaminants vmder the conditions of the 
study. This contiasts with the E/R Unit where the reinjection effect prevents 
grovmdwater from outside the test ceU from entering and re-contanunating 
the remediation zone. 

• In contiast to the weU nest analytical data in the E Urut, the contaminant 
concentiations in the E/R Urut weU nests exhibited significant dov^iward 
tiends during Phase 1 of E/R Unit operation. These data demonsfrate that 
the reinjection effect was more efficient at lowering the contaminant 
concentiations throughout the test ceU. The reinjection effect acts to reduce 
contaminant concentiations through the flushing of injected water through 
the tieatment area. The reinjection effect also prevents contaminated 
grovmdwater from outside the freatment ceU from entering the ceU and 
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re-contaminating the tieatment zone resulting in more efficient operation. 
Based upon the much higher starting concentiations and the lower final 
concentiations, the E/R Unit is more efficient at reducing the contaminant 
concentiations in the aquifer. 

• E/R Unit monitoring weU concentiation tiend data demonsfrated reinjection 
reduced the contaminant concenfrations in the zone of highest contamination 
in the shaUow aquifer over a relatively short operating period. This indicates 
that groundwater removal was focused on the lower portion of the shaUow 
aquifer where the bulk of the contaminant mass is present. 

4. Determine the impact of variation of groundwater extraction rates. 

• The E Unit morutoring weU analytical data demonstiated that variation of 
groundwater pvimping rates had no effect on the concentiations of 
contaminants in the aquifer. 

5. Evaluate the impact of cyclical versus continuous groundwater extraction. 

• There was no demonstiable effect as a result of cycUcal operation of the 
E Unit suggesting that cycUcal operation would not enhance contaminant 
recovery. 

6. Estimate the effects of adsorption/desorption during intermittent operation of the E Unit 
and post-extraction groundwater sampling. 

• In general, there was no significant rebound of contaminant concentiations in 
the E Unit during the post-extiaction period in the E Unit. 

• There was no demonstiable effect from the cycUcal operation of the E Unit. 

• There was no significant rebound of contaminant concenfrations dviring the 
post-extiaction period in the E/R Unit. 

In addition to the conclusions summarized above, the foUowing conclusions were 
derived from evaluation of the bromide tiacer data, which were obtained under 
conditions of unbalanced reinjection. 

• The bromide fracer test provided sufficient information from which to determine 
groundwater flow paths, estimate aquifer hydrauUc parameters, and gauge test ceU 
performance. 

• The bromide fracer data for groundwater samples coUected from weU nest WN-1 
indicated that the primary bromide flow path was through the lowermost portion of 
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the shaUow aquifer. The bromide tiacer passed through the shaUow aquifer at 
elevations below the screened interval of monitoring weU WN-IB. These data 
suggest that the primary zone of grovmdwater removal occurred below the elevation 
of the screened interval of monitoring weU WN-IB. However, the bulk of the 
bromide tiacer passed through the lowermost 5 feet of the shaUow aquifer where the 
highest concentiations of contaminants are present. These data indicate that 
grovmdwater removal was focused on this deeper zone were the bvdk of the 
contaminant mass resides. 

The average hydrauUc conductivity value calculated from the fracer test correlate 
weU with the hydrauUc conductivity values calculated from response tests. The 
geometric mean hydrauUc conductivity value from the response tests conducted 
prior to the PUot Project and the geometric mean hydrauUc conductivity value 
calculated during the RI for the deep weUs that intersect the graveUy were both at 
5.4 feet/day. 

The hydrauUc conductivity value used to design the PUot Project was 30 feet/day. 
However, the data generated from response testing and the bromide fracer study 
suggest that the hydrauUc conductivity of the shaUow aqviifer Ues closer to 
10 feet/day. The impUcations of the aquifer hydrauUc conductivity must be 
considered to optimize fuU-scale system design. This would include groundwater 
modeUng to assess the effects of hydrauUc conductivity and aquifer gradients on 
optimal weU spacing, screened intervals, pumping rates, and length of operation. 

7.2 EXTRACTED WATER TREATABILITY STUDY 

Section 7.2 of the Work Plan (May 23, 2000) presents three data analysis goals. Data 
coUected during the bench-scale tieatment operation are to be used to address these 
goals. The goals are paraphrased below foUowed by a brief explanation on how the 
goals were addressed in the tieatabiUty study. 

1. Determine the removal efficiency for arsenic, phenols, cyanide, and thiocyanate and the 
nitrification (ammonia conversion to nitrate) efficiency. 

• Arsenic removal in chemical oxidation prefreatment is generaUy 80 to 
90 percent. 

• Cyanide removal is not a tieatment issue at the WCP Site due to the low 
concentiations in untieated groundwater (extiacted water concentiations 
reduced to less than MCL after pumping). 
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• PhenoUcs removal in combined pretieatment and biological tieatment is 
greater than 99 percent. 

• Thiocyanate removal in combined pretieatment and biological tieatment is 
greater than 95 percent. 

• Nitiification in the biological tieatment was dearly established, however, the 
bench-scale test was not planned or configured to operate for the length of 
time to fuUy acclimate the biomass and achieve stable nitrification. 

2. Select the approach for phenol degradation and nitrification. 

• A single batch reactor can be configured to achieve phenol degradation 

• It is beUeved that a single batch reactor can be configured to achieve stable 
rutiification. 

3. Determine the kinetic parameters to be used in design of the full-scale groundwater 
treatment system. 

• Nitiification is the process that wUl determine design kinetics and fuU-scale 
design parameters. As identified above, compete nitrification was not 
achieved as the tieatabUity study was not operated long enough to achieve 
the soUds residence time necessary for stable conversion of ammorua to 
ruttate. 
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8.0 RECOMMENDATIONS 

Grovmdwater Extiaction/Reinjection 

The concepts and prindples underlying ceU based groundwater extiaction and 
reinjection have been confirmed. Scale up requires development of a detaUed 
three-dimensional computer model to optimize weU spacing, exfraction/injection rates 
and ceU sequencing. It is recommended that detaUed computer modeling be conducted 
co-incident with the final definition of the Phase I grovmdwater remediation area. 
Results of this modeUng wUl also define hydrauUc capadty requirements of 
grovmdwater tieatment and appropriate average, long-term influent concentiations. 

Groundwater TreatabUity 

Target parameter removal was exceUent during the tieatabUity study. Nitrification was 
achieved but could not be completed within the planning and design parameters of the 
bench-scale study completed. Nitrification works but the parameters required for 
successful scale up were not defined. It is recommended that a foUowup bench-scale 
system be operated to address the foUowing: 

a) longer acclimatization and operation period so that stable biological tieatment is 
achieved; 

b) paraUel operation of biological tieatment processes with and without arsenic 
pretieatment to monitor the fate of arsenic in the process . 

c) representative influent concentiations as opposed to the startup concenfrations 
used in the PUot Project TreatabiUty Study. Representative, long-term, average 
influent concentiations wUl be determined from grovmdwater modeling. 
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TABLE 3.1 

SUMMARY OF EXTRACTION, REINJECTION, AND MONITORING WELL CONSTRUCTION DETAILS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

P ' - l o f 2 

Well 
Number 

E/R Unit 

Ground 
Surface 

Elevation 

(ft AMSL) ' 

Bottom of Boring 
Depth Elevation 

(ft BGS) ' (ft AMSL) 

Screened Interval 
From To 

Depth 
(ft BGS) 

Screened Interval 
From To 

Elevation 
(ft AMSL) 

-

Date 
Completed 

Extraction Wells 
EW-1 584.7 
EW-2 585.0 
EW-3 584.8 

Reinjection Wells 
RW-1 585.1 
RW-2 585.0 
RW-3 585.0 
RW-4 584.7 
RW-5 584.9 
RW-6 585.0 

Monitoring Wells 
WN-IA 584.8 
WN-IB 584.8 
WN-IC 584.8 
WN-ID 584.8 
WN-IE 584.8 
WN-2A 584.7 
WN-2B 584.7 
WN-2C 584.7 
WN-2D 584.7 
WN-2E 584.7 

32.5 
32.5 
32.5 

33.0 
33.0 
33.0 
33.0 
33.0 
33.0 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

552.2 
552.5 
552.3 

552.1 
552.0 
552.0 
551.7 
551.9 
552.0 

552.8 
552.8 
552.8 
552.8 
552.8 
552.8 
552.8 
552.8 
552.8 
552.8 

32.0 
32.0 
32.0 

32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

13.5 
20.0 
24.5 
27.5 
30.5 
13.5 
20.0 
24.5 
27.5 
30.5 

27.0 
27.0 
27.0 

27.0 
27.0 
27.0 
27.0 
27.0 
27.0 

14.5 
21.0 
25.5 
28.5 
3L5 
14.5 
21.0 
25.5 
28.5 
31.5 

552.7 
553.0 
552.8 

553.1 
555.0 
555.0 
552.7 
552.9 
553.0 

571.3 
564.8 
560.3 
557.3 
554.3 
571.2 
648.7 
560.2 
557.2 
554.2 

557.7 
558.0 
557.8 

558.1 
558.0 
558.0 
557.7 
557.9 
558.0 

570.3 
563.8 
559.3 
556.3 
553.3 
570.2 
563.7 
559.2 
556.2 
553.2 

8/3/00 
8/2/00 
8/4/00 

8/8/00 
8/8/00 
8/8/00 
8/8/00 
8/8/00 
8/8/00 

8/4/00 
8/4/00 
8/4/00 
8/4/00 
8/4/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 

E Unit 
Extraction Wells 

EW-4 585.0 32.0 553.0 30.5 25.5 554.5 559.5 8/2/00 
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'2 of 2 

TABLE 3.1 

SUMMARY OF EXTRACTION, REINJECTION, AND MONITORING WELL CONSTRUCTION DETAILS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Well 
Number 

Ground 
Surface 

Elevation 

(ft AMSL) ' 

Monitorin}^ Wells 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

584.7 
584.7 
584.7 
584.7 
584.7 

Screened Interval Screened Interval 
Bottom of Boring 

Depth 
(ft BGS) 

32.0 
32.0 
32.0 
32.0 
32.0 

Elevation 
(ft AMSL) 

552.7 
552.7 
552.7 
552.7 
552.7 

From To 
Depth 

(ft BGS) 

From To 
Elevation 
(ft AMSL) 

Date 
Completed 

12.0 
18.5 
23.0 
26.0 
29.0 

13.0 
19.5 
24.0 
27.0 
30.0 

572.7 
566.2 
561.7 
558.7 
555.7 

571.7 
565.2 
560.7 
557.7 
554.7 

8/7/00 
8/7/00 
8/7/00 
8/7/00 
8/7/00 

' ft AMSL - feet above mean sea level 
^ ft BGS - feet below ground surface 

CRA 15670 (5) 



TABLE 3.2 

e l of4 

SUMMARY OF EXTRACTIGN AND REINJECTION WELL DEVELOPMENT PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Water 
Well Development Level 

Number Date (feet btoc)' 

RW-1 8/17/00 5.69 

Total 
Depth 

(feet btoc) 

34.07 

Volume 
Removed 

(gallons) 

5 
10 
15 
20 
25 
30 
35 
40 
45 

pH 
(standard 

units) 

8.45 
8.71 
8.79 
8.83 
8.84 
8.85 
8.89 
8.90 
8.90 

Conductivity 

((iS/cm)^ 

1118 
1423 
1511 
1568 
1638 
1730 
1599 
1605 
1568 

Turbidity 

(NTU)^ 

>999 
>999 
>999 
>999 
>999 
>999 
71.1 
49.4 
39.7 

Temp. 

C O * 

13.5 
12.9 
12.7 
12.7 

12.6 
12.7 
12.6 
12.4 
12.5 

Appearance 

Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 

Dark Brown 
Brown 
Brown 

Total Depth 
After 

Development 

(ft btoc) 

32.41 

Because total well depth was less after development, the well was redeveloped on 8/18/00 with a surge block and an additional 12 gallons of water was purged. 

RW-2 8/17/00 5.71 34.72 

RW-3 8/17/00 5.77 34.69 

5 
10 
15 
20 
25 
30 
35 
40 
45 

5 
10 
15 
20 
25 
30 
35 
40 
45 

8.46 
8.60 
8.71 
8.78 
8.85 
8.89 
8.90 
8.91 
8.92 

8.49 
8.64 
8.76 
8.82 
8.84 
8.88 
8.90 
8.90 
8.90 

1074 
1131 
1247 
1288 
1325 
1408 
1437 
1446 
1472 

1064 
1155 
1300 
1381 
1419 
1435 
1481 
1463 
1508 

>999 
>999 
>999 
>999 
826 
110 
54.6 
49.6 
30.5 

>999 
>999 
>999 
>999 
>999 
112 
48.2 
372 
42.7 

12.7 
12.9 
12.5 
12.5 
12.4 
12.4 
12.6 
12.7 
12.6 

12.6 
12.4 
12.5 
12.6 
12.6 
12.7 
12.5 
12.4 
12.5 

Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 

Dark Brown 
Brown 
Brown 

Light Brown 
Light Brown 

Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 

Dark Brown 
Dark Brown 

Brown 
Brown 

34.35 

34.95 

34.73 
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TABLE 3.2 

i 2 o f 4 

SUMMARY OF EXTRACTION AND REINJECTION WELL DEVELOPMENT PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Water 
Well Development Level 

Number Date (feet btoc)' 

RW-4 8/17/00 5.59 

RW-5 8/17/00 5.8 

RW-6 8/17/00 5.79 

Total 
Depth 

(feet btoc) 

33.88 

34.45 

34.45 

Volume 
Removed 
(gallons) 

5 
10 
15 
20 
25 
30 
35 
40 
45 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 

5 
10 
15 
20 
25 
30 

pH 
(standard 

units) 

8.28 

8.76 

8.85 

8.87 

8.88 

8.89 

8.89 

8.89 

8.89 

8.39 

8.72 

8.83 

8.87 

8.88 

8.89 

8.89 

8.89 

8.89 

8.89 

8.40 

8.62 

8.76 

8.80 

8.85 

8.85 

Conductivity 
(nS/cm)^ 

499 
694 
850 
971 
1047 

1094 

1116 

1141 

1151 

695 
753 
840 
1009 

905 
1074 

1221 

1224 

1227 

1286 

876 
922 
926 
863 
1180 

1191 

Turbidity 
(NTU)^ 

>999 

>999 

550 
350 
107 
65.2 

51.3 

45.5 

41.2 

>999 

>999 

400 
250 
160 
80 
50 
37 
34 
30 

>999 

>999 

550 
260 
180 
120 

Temp. 
(°C)* 

17.6 

14.6 

13.8 

13.4 

13 
12.8 

12.6 

12.5 

12.5 

18.7 

15.5 

14.4 

13.7 

13.4 

13.1 

12.8 

12.8 

12.8 

12.8 

17.9 

14.9 

13.9 

12.9 

12.7 

12.5 

Appearance 

Black Silty 
Black Silty 

Dark Brown 
Dark Brown 

Medium Brown 
Medium Brown 
Medium Brown 
Medium Brown 

Light Brown 

Black Silty 
Black Silty 

Medium Gray 
Medium Brown 

Light Brown 
Light Brown 
Light Brown 
Light Brown 
Light Brown 
Light Brown 

Black Silty 
Black Silty 
Black Silty 

Brownish - Black 
Brownish - Black 
Medium Brown 

Total Depth 
After 

Development 
(ft btoc) 

34.32 

34.58 

34.5 
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TABLE 3.2 

e3of4 

SUMMARY OF EXTRACTION AND REINJECTION WELL DEVELOPMENT PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Water 
Well Development Level 

Number Date (feet btoc)' 

EW-1 8/17/00 5.52 

EW-2 8/17/00 5.85 

Total 
Depth 

(feet btoc) 

33.23 

33.65 

Volume 
Removed 
(gallons) 

35 
5 
10 
15 
20 
25 
30 
35 
40 
45 

5 
10 
15 
20 
25 
30 
35 
40 
45 

pH 
(standard 

units) 

8.86 
8.73 
8.80 
8.84 
8.86 
8.86 
8.88 
8.88 
8.88 
8.87 

8.41 
8.58 
8.69 
8.77 
8.76 
8.79 
8.80 
8.81 
8.82 

Conductivity 
(nS/cm)' 

1775 
1460 
1210 
1413 
1530 
1560 
1546 
1548 
1562 
1566 

826 
966 
1125 
1179 
1104 
1168 
1154 
1163 
1173 

Turbidity 
(NTU)^ 

100 
>999 
>999 
>999 
484 
551 
141 
40.7 
18 

15.1 

>999 
>999 
>999 
>999 
>999 
308 
88.2 
54.2 
45.6 

Temp. 
CO* 

12.4 
12.8 
12.8 
12.7 
12.8 
12.7 
12.6 
12.5 
12.6 
12.6 

12.8 
12.6 
12.5 
12.5 
12.6 
12.5 
12.5 
12.6 
12.6 

Appearance 

Light Brown 
Black Silty 
Black Silty 
Black Silty 
Black Silty 

Black w/Heavy Silt 
Dark Brown 

Medium Brown 
Light Brown 
Light Brown 

Black Silty 
Black Silty 
Black Silty 
Black Silty 
Black Silty 

Gray - Dark Brown 
Gray - Dark Brown 

Medium Brown 
Medium Brown 

Total Depth 
After 

Development 
(ft btoc) 

34 

32.68 

Because total well depth was less after development, the well was redeveloped on 8/18/00 with a surge block and an additional 12 gallons of water was purged. 

EW-3 8/17/00 5.68 34.35 5 
10 
15 
20 
25 
30 
35 
40 

8.48 
8.63 
8.75 
8.84 
8.86 
8.86 
8.89 
8.89 

1074 
1094 
1002 
1229 
1197 
1165 
1276 
1300 

>999 
895 
589 
356 
84.4 
76.1 
573 
39.6 

12.7 
12.6 
12.6 
12.6 
12.6 
12.5 
12.5 
12.4 

Black Silty 
Black Silty 

Gray - Dark Brown 
Gray - Dark Brown 

Dark Brown 
Dark Brown 

Medium Brown 
Medium Brown 

34.52 

35.78 
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TABLE 3.2 

!4of4 

SUMMARY OF EXTRACTION AND REINJECTION WELL DEVELOPMENT PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Water 
Well Development Level 

Number Date (feet btoc) ̂  

EW-4 8/17/00 5.54 

Total 
Depth 

(feet btoc) 

32.19 

Volume 
Removed 

(gallons) 

45 
5 
10 
15 
20 
25 
30 
35 
40 
45 

pH 
(standard 

units) 

8.90 
8.65 
8.77 
8.82 
8.87 
8.90 
8.92 
8.94 

8.95 
8.95 

Conductivity 

(nS/cm)-

1322 
1070 
1138 
1112 
979 
1111 
1030 
1009 
1032 
1053 

Turbidity 

(NTU)^ 

42.9 
>999 
>999 
>999 
>999 
>999 
142 
51.6 
37.9 
28.5 

Temp. 

CO* 

12.4 
12.6 
12.6 
12.5 
12.6 
12.5 
12.6 
12.4 
12.4 
12.4 

Appearance 

Medium Brown 
Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 
Very Cloudy, Black 

Brown 
Brown 

Light Brown 
Light Brown 

Total Depth 
After 

Development 

(ft btoc) 

32.5 

' ft BTOC - feet below top of casing 
^ (jiS/cm) - microsiemens per centimeter 
' (NTU) - neophenolic turbidity units 
' (°C) - degrees Celsius 
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TABLE 3.3 

MONITORING WELL NEST DEVELOPMENT PARAMETERS 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

.^e 1 of 5 

Well Date 
Number Completed 

WN-IA 8/18/00 

WN-IB 8/18/00 

WN-IC 8/18/00 

Water 

Level 
(feetbtoc)^ 

5.47 

5.55 

5.49 

Total 
Depth 

(feet btoc) 

16.70 

23.04 

27.75 

Volume 
Removed 

(liters) 

1 

2 

3 
4 

5 
6 
7 

8 
9 

10 
11 

1 
2 

3 
4 

5 

6 
7 

8 

1 
2 

3 
4 

5 

6 
7 

8 

pH 

(standard 

units) 

7.18 

718 
7.22 

7.26 
731 
737 

7.44 

751 
7.52 

7.55 
761 

771 

7.46 

7.46 

7.45 
7.47 

7.52 

7.56 
7.62 

8.06 
7.69 
7.79 
7.92 
7.97 

8.02 
8.07 

8.11 

Conductivity 

(nSlcm)^ 

281 

297 

300 

303 

289 

315 

253 
321 

293 
332 
327 

251 
280 

281 

276 
281 

286 
289 

289 

864 
312 

314 

315 
327 

325 

338 
347 

Turbidity 
(NTU)^ 

>999 

>999 

>999 

>999 

>999 

>999 
>999 

831 
433 

351 
223 

>999 

>999 

>999 
644 

460 

254 

204 

143 

>999 
>999 

726 
488 

260 
187 

124 

97.1 

Temp. 

CO* 

16.0 

15.1 

15.0 

15.0 

14.9 

14.9 

14.8 

14.8 
15.5 
14.7 

14.9 

14.6 

13.8 

13.6 
13.5 

13.5 

13.6 

13.6 
13.7 

14.6 

13.8 
13.6 
13.5 
13.4 

13.3 
13.3 

13.3 

Appearance 

Black and Silty 

Black and Silty 

Black and Silty 

Black and Silty 

Black and Silty 
Black and Silty 

Dark Gray 

Dark Gray 
Medium Gray 

Medium Gray 
Medium Gray 

Black and Silty 

Black and Silty 

Black and Silty 

Dark Gray 
Dark Gray 

Dark Gray 

Medium Gray 

Light Gray 

Black and Silty 
Black and Silty 

Gray 
Gray 

Light Gray 
Light Gray 

Light Gray 

Light Gray 
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TABLE 3.3 

MONITORING WELL NEST DEVELOPMENT PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

-ge 2 of 5 

Well Date 
Number Completed 

WN-ID 8/18/00 

WN-IE 8/18/00 

WN-2A 8/18/00 

Water 
Level 

(feetbtoc)^ 

5.43 

5.42 

5.15 

Total 
Depth 

(feet btoc) 

30.54 

33.76 

16.64 

Volume 
Removed 

(liters) 

1 
2 
3 
4 
5 
6 
7 
8 

1 
2 
3 
4 
5 
6 
7 
8 

1 
2 
3 
4 
5 
6 
7 
8 

pH 
(standard 

units) 

8.68 
8.52 
8.53 
8.55 
8.56 
8.57 
8.58 
8.59 

8.68 
8.73 
8.72 
8.72 
8.72 
8.72 
8.72 
8.72 

8.00 
7.77 
7.68 
7.62 
756 
7.53 
7.50 
7.49 

Conductivity 
(liS/cm)' 

870 
993 
1000 
1006 
1001 
988 
993 
977 

1287 
1445 
1476 
1490 
1504 
1509 
1516 
1520 

205 
231 
233 
229 
221 
214 
210 
206 

Turbidity 
(NTU)^ 

>999 
168 
124 
113 

101.9 
76.4 
48.8 
48.6 

>999 
>999 
415 
262 
216 
187 
136 
123 

>999 
>999 
922 
422 
191 
114 
70.6 
45.6 

Temp. 
CO* 

14.8 
14.1 
13.8 
13.7 
13.7 
13.7 
13.7 
13.7 

20.8 
17.2 
16.3 
15.3 
15.0 
14.7 
14.5 
14.3 

15.2 
14.4 
14.2 
14.0 
13.8 
13.7 
13.8 
13.9 

Appearance 

Very Cloudy, Black 
Medium Brown 
Medium Brown 
Medium Brown 
Medium Brown 

Light Brown 
Light Brown 
Light Brown 

Very Cloudy, Black 
Dark Brown 

Brown-Cloudy 
Brown-Cloudy 
Brown-Cloudy 

Brown-Slightly cloudy 
Brown Tint 
Brown Tint 

Black and Silty 
Black and Silty 
Black and Silty 
Medium Gray 

Light Gray 
Light Gray 

Slightly Cloudy 
Slightly Cloudy 

CRA 15670 (6) 



TABLE 3.3 

MONITORING WELL NEST DEVELOPMENT PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

..ge 3 of 5 

Well Date 
Number Completed 

WN-2B 8/18/00 

WN-2C 8/18/00 

WN-2D 8/18/00 

Water 

Level 
(feetbtoc)^ 

5.18 

5.25 

5.23 

Total 
Depth 

(feet btoc) 

23.20 

27.70 

30.60 

Volume 
Removed 

(liters) 

1 
2 

3 
4 

5 

6 
7 

8 

1 

2 

3 
4 

5 

6 
7 

8 

1 
2 

3 
4 
5 
6 
7 

8 

pH 
(standard 

uttits) 

7.97 

7.95 
7.92 

7.94 

7.95 
7.97 

7.99 

8.00 

7.97 

7.85 

7.95 

8.00 
8.02 

8.03 
8.04 

8.05 

8.06 

8.03 
8.18 

8.23 
8.30 
8.34 

8.38 

8.40 

Cotiductivity 
(liSlcm)^ 

295 
315 

310 

309 
307 

309 
312 

313 

370 

276 

419 

406 
440 

442 

438 
428 

759 

859 

893 
831 
954 

923 
928 

951 

Turbidity 
(NTU)' 

>999 

>999 

877 

211 

109.7 

66 
56.9 

36 

>999 

>999 

568 
182 

128 

80.9 

49.8 
43.7 

>999 

>999 
641 

328 
192 

120 
105.5 

71.4 

Temp. 

CO* 

15.1 
15.4 

14.6 

14.2 

14.0 
13.9 

13.8 
13.8 

15.0 

14.1 
13.7 

13.5 

13.6 

13.6 

13.5 

13.6 

14.4 

13.9 
13.5 

13.5 
13.2 

13.3 
13.2 

13.2 

Appearance 

Black and Silty 

Black and Silty 

Dark Gray 

Medium Gray 

Light Gray 

Slightly Cloudy 
Slightly Cloudy 

Slightly Cloudy 

Black and Silty 

Black and Silty 

Dark Gray 
Medium Brown 

Light Brown 

Light Brown 

Light Brown 

Light Brown 

Black and Silty 
Black and Silty 

Dark Gray 
Medium Gray 
Medium Gray 

Medium Gray 
Medium Gray 

Light Brown 
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cge 4 of 5 

TABLE 3.3 

MONITORING WELL NEST DEVELOPMENT PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Well Date 
Number Completed 

WN-2E 8/18/00 

WN-3A 8/18/00 

WN-3B 8/18/00 

Water 

Level 
(feetbtoc)^ 

5.40 

5.67 

5.58 

Total 

Depth 

(feet btoc) 

32.93 

15.25 

21.71 

Volume 

Removed 

(liters) 

1 

2 

3 
4 

5 

6 
7 

8 

1 
2 

3 
4 

5 

6 
7 

8 
9 

10 
11 

1 
2 

3 
4 

5 

6 

7 

8 

pH 

(standard 

units) 

8.71 

8.76 
8.76 
8.77 

8.78 

8.79 

8.79 
8.79 

7.45 

7.20 
7.18 
7.21 

7.24 

7.26 

7.26 

7.30 
7.32 

7.35 
737 

8.16 
8.04 

8.12 
8.14 

8.16 
8.17 

8.18 
8.18 

Conductivity 
(liS/cm)' 

779 

1045 
1468 

1293 
841 

996 
1094 

1107 

1732 

1804 

1838 

1835 

1860 

1848 

1865 

1863 
1861 

1853 
1855 

258 
300 

323 
326 

326 

326 
324 

320 

Turbidity 
(NTU)' 

>999 

>999 
754 

126 
75.9 

35.4 

31.9 
31.5 

>999 
>999 

>999 

>999 

>999 

>999 

>999 
>999 

>999 

>999 

885 

>999 
>999 

>999 
>999 

>999 
704 

627 

448 

Temp. 

CO* 

16.1 

14.8 
14.2 

14.0 
13.8 

13.8 
13.6 

13.6 

16.0 
15.4 

15.1 

15.1 
15.0 

15.0 

14.9 
14.9 

14.9 

14.9 
14.8 

15.6 
14.8 

14.3 
14.2 

14.0 

14.0 

13.9 
13.9 

Appearance 

Black and Silty 

Black and Silty 
Dark Brown 

Medium Brown 
Medium Brown 

Light Brown 
Light Brown 
Light Brown 

Black and Silty 
Black and Silty 

Black and Silty 

Black and Silty 
Black and Silty 

Black and Silty 

Black and Silty 

Black and Silty 

Black and Silty 
Black and Silty 

Dark Gray 

Black and Silty 

Black and Silty 
Black and Silty 
Black and Silty 

Black and Silty 

Dark Gray 

Dark Gray 
Dark Gray 
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TABLE 3.3 

MONITORING WELL NEST DEVELOPMENT PARAMETERS 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

ge 5 of 5 

Well Date 
Number Completed 

WN-3C 8/18/00 

WN-3D 8/18/00 

WN-3E 8/18/00 

Water 

Level 
(feetbtoc)^ 

5.60 

5.60 

5.63 

Total 

Depth 

(feet btoc) 

26.38 

29.29 

32.20 

Volume 

Removed 
(liters) 

1 
2 

3 
4 

5 
6 
7 

8 

1 
2 

3 
4 

5 
6 
7 

8 

1 

2 

3 
4 

5 
6 
7 

8 

pH 

(standard 

units) 

8.04 

751 

7.68 
785 
8.02 
8.15 
8.24 

8.31 

8.65 
8.70 

8.73 
8.73 

8.73 
8.75 

8.75 
8.76 

8.67 

8.77 

8.76 

8.75 

8.75 
8.74 
8.74 
8.74 

Conductivity 
(liSlcvt)' 

364 

403 

461 
488 
504 
504 

511 

519 

665 
1007 

1074 

1078 
1087 
1084 

1089 
1089 

799 
1084 

1259 
1274 

1268 

1225 
1335 

1348 

Turbidity 
(NTU)' 

>999 

>999 

>999 
>999 

536 
378 
284 

212 

>999 

>999 
>999 

958 
642 
417 

275 
200 

>999 
327 

111 

51.6 

41.9 
52.2 
34.4 

33 

Temp. 

CO* 

15.9 

14.7 

14.4 
14.2 
14.1 

14.0 
13.9 

13.8 

15.3 

14.5 
14.2 

14.1 
14.1 

13.9 

13.9 

13.9 

17.2 

15.1 
14.7 

14.5 
14.2 

14.0 
14.0 
13.9 

Appearance 

Black and Silty 

Black and Silty 

Black and Silty 
Black and Silty 

Dark Gray 
Medium Gray 

Medium Gray 

Medium Gray 

Black and Silty 

Black and Silty 

Black and Silty 
Dark Gray 

Dark Gray 
Medium Gray 

Medium Gray 
Medium Gray 

Black and Silty 
Dark Gray 

Medium Gray 

Light Brown 

Light Brown 

Light Brown 
Light Brown 
Light Brown 

' ft BTOC - feet below top of casing 
^ (/iS/cm) - microsiemens per centimeter 
^ (NTU) - neophenolic turbidity units 
* (°C) - degrees Celsius 
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MONITORING WELL PURGING PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample 
Sample Number Source 

Pre-Startup Samples E-Unit 

GW-100200-WP-OOl WN-3E 
GW-100200-WP-002 (Duplicate) 

Sample 
Date 

Sample 
Time 

Water 
Level pH Conductivity 

(feetbtoc)^ (std.units)^ (mslcm)' 

10/2/00 11:11 5.52 8.61 
8.61 
8.61 

18.1 
18.1 
18.1 

Temp. ORP DO Turbidity 
(Celsius) (mv)* (mglL)^ (NTU)'' 

12A7 
12.28 
12.17 

71 
71 
71 

0.19 
0.19 
0.19 

NA' 
NA 
NA 

Appearance 

Amber tint 
Amber tint 
Amber tint 

GW-100200-WP-003 WN-3D 10/2/00 11:55 5.50 8.72 
8.70 
8.70 
8.70 
8.69 
8.69 

14.51 
14.32 
14.13 
13.92 
13.75 
13.72 

12.77 
12.54 
12.44 
12.28 
12.28 
12.24 

91 
82 
66 
51 
40 
35 

0.25 
0.14 
0.10 
0.08 
0.08 
0.07 

NA 
NA 
NA 
NA 
NA 
NA 

Amber tint 
Amber tint 
Amber tint 
Amber tint 
Amber tint 
Amber tint 

GW-100200-WP-004 WN-3C 10/2/00 12:16 5.51 8.11 
8.35 
8.36 
8.40 

5.49 
5.87 
6.16 
6.35 

12.70 
12.69 
12.57 
12.59 

67 
72 
71 
70 

0.23 
0.14 
0.11 
0.08 

NA 
NA 
NA 
NA 

Amber Tint 
Amber Tint 
Amber Tint 

Clear 

GW-100200-WP-005 WN-3B 10/2/00 12:37 5.51 8.16 
8.17 
8.18 

2.63 
2.62 
2.61 

12.87 
12.84 
12.83 

141 
114 
112 

0.45 
0.26 
0.21 

NA 
NA 
NA 

Amber Tint 
Amber Tint 

Clear 

GW-100200-WP-006 WN-3A 10/2/00 12:56 5.53 6.49 
6.48 
6.48 

1.08 
1.08 
1.08 

14.28 
14.3 
14.32 

178 
167 
166 

0.25 
0.18 
0.14 

NA 
NA 
NA 

Clear 
Clear 
Clear 

Pre-Startup ER-Unit 

GW-100800-WP-021 WN-IA 

GW-100800-WP-022 WN-IB 

10/8/00 9:33 5.30 

10/8/00 10:00 5.31 

7.32 
7.31 
7.31 
7.27 

6.93 
6.98 
6.99 
6.98 

1.58 
1.50 
1.43 
1.38 

2.11 
2.11 
2.07 
2.01 

12.69 
12.71 
12.75 
12.73 

11.52 
11.52 
11.51 
11.47 

233 
223 
212 
205 

184 
184 
181 
179 

2.25 
1.61 
1.23 
1.0 

0.63 
0.56 
0.52 
0.49 

37.8 
42.9 
13.7 
9.28 

11.1 
76.1 
8.09 
3.95 

Slightly Cloudy 
Clear 
Clear 
Clear 

Clear 
Slightly Cloudy 

Clear 
Clear 

CRA 015670 (6) 



TABLE 3.4 Page 2 of 7 

MONITORING WELL PURGING PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Number 

Pre-Startup ER-Unit 

GW-100800-WP-023 

GW-100800-WP-024 

GW-100800-WP-025 

Sample 
Source 

WN-IC 

WN-ID 

WN-IE 

GW-100800-WP-026 WN-2A 
GW-100800-WP-027 (Duplicate) 

GW-100800-WP-028 

GW-100800-WP-029 

GW-100800-WP-030 

WN-2B 

WN-2C 

WN-2D 

Sample 
Date 

10/8 /00 

10/8 /00 

10/8/00 

10/8/00 

10/8/00 

10/8/00 

10/8 /00 

Sample 
Time 

10:08 

10:39 

11:00 

11:34 

11:56 

12:16 

12:33 

Water 
Level 

(feet btoc) ' 

5.33 

5.30 

5.31 

5.07 

5.11 

5.16 

5.15 

pH 
(std.units)^ 

8.39 
8.43 
8.44 
8.45 

8.79 
8.79 
8.78 
8.78 
8.78 

8.78 
8.77 
8.77 

7.19 
7.01 
7.00 
6.99 

7.16 
7.20 
7.20 

7.79 
7.86 
7.96 
8.00 

8.83 
8.82 
8.81 
8.80 

Conductivity 
(mslcm)' 

4.97 
5.04 
5.04 
5.02 

14.43 
14.26 
14.15 
13.99 
13.86 

18.5 
18.5 
18.5 

1.29 
1.19 
1.16 
1.15 

2.43 
2.47 
2.47 

3.75 
3.89 
4.01 
4.03 

16.1 
16.0 
15.6 
15.4 

Temp. 
(Celsius) 

11.16 
11.12 
11.10 
11.07 

11.15 
11.08 
11.08 
11.04 
11.02 

11.32 
11.29 
11.08 

12.97 
12.94 
12.88 
12.88 

11.69 
11.64 
11.56 

11.49 
11.43 
11.46 
11.32 

11.32 
11.28 
11.25 
11.25 

ORP 
(mv)* 

138 
143 
147 
149 

168 
170 
170 
170 
170 

171 
166 
158 

125 
123 
125 
127 

135 
136 
136 

99 
102 
104 
105 

106 
112 
122 
124 

DO 
(mglL)' 

0.66 
0.50 
0.44 
0.41 

1.02 
0.64 
0.53 
0.44 
0.38 

0.32 
0.30 
0.28 

0.60 
0.53 
0.50 
0.48 

0.60 
0.50 
0.46 

0.50 
0.46 
0.42 
0.41 

0.55 
0.42 
0.36 
0.35 

Turbidity 
(NTU)* 

15.6 
7.49 
7.26 
6.12 

12.5 
7.07 
4.39 
3.94 
3.89 

20.7 
9.29 
6.44 

18.8 
22.3 
13.5 
8.79 

8.79 
3.35 
2.75 

8.78 
4.47 
3.19 
3.24 

7.69 
9.42 
7.85 
7.47 

Appearance 

Amber tint 
Amber tint 
Amber tint 
Amber tint 

Amber tint 
Amber tint 
Amber tint 
Amber tint 
Amber tint 

Amber tint 
Amber tint 
Amber tint 

Clear 
Clear 
Clear 
Clear 

Clear 
Clear 
Clear 

Clear 
Clear 
Clear 
Clear 

Amber tint 
Amber tint 
Amber tint 
Amber tint 
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Sample Number 

Pre-Startup ER-Unit 

GW-100800-WP-031 

Sample 
Source 

WN-2E 

MONITORING WELL PURGING PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Water 
Sample Sample Level pH Conductivity Temp. ORP DO Turbidity 
Date Time (feetbtoc)^ (std.units)^ (mslcm)^ (Celsius) (mv)^ (mg/L)^ (NTU)'' 

10 /8 /00 12:52 5.31 8.76 
8.76 
8.76 
8.77 

18.0 
18.2 
18.3 
18.3 

11.43 
11.28 
11.28 
11.22 

144 
139 
135 
121 

0.46 
0.35 
0.31 
0.28 

74.7 
76.2 
43.1 
32.7 

Appearance 

Amber tint 
Amber tint 
Amber tint 
Amber tint 

One-Week Following Shut Down 

GW-112700-WP-0682 WN-3A 11/27/00 9:02 6.09 

GW-112700-WP-0683 WN-3B 11/27/00 9:25 6.09 

GW-112700-WP-0684 WN-3C 11/27/00 9:46 6.08 

GW-112700-WP-0685 WN-3D 11/27/00 10:08 6.09 

GW-112700-WP-0686 WN-3E 
GW-112700-WP-068? (Duplicate) 

11/27/00 10:26 6.09 

7.50 
7.56 
7.58 
7.57 
7.60 

7.74 
7.77 
7.78 
7.78 
7.78 

9.60 
9.58 
9.58 
9.55 
9.58 
9.57 

9.74 
9.74 
9.72 
9.74 
9.74 

9.59 
9.59 
9.60 
9.60 

0.884 
0.884 
0.884 
0.884 
0.884 

1.390 
1.416 
1.425 
1.426 
1.425 

3.67 
3.57 
3.5 
3.41 
3.37 
3.35 

14.06 
13.72 
13.49 
13.35 
13.29 

21.2 
21.1 
21.0 
20.9 

12.85 
12.85 
12.86 
12.95 
12.95 

12.25 
12.22 
12.20 
12.31 
12.22 

11.72 
11.77 
11.82 
11.72 
11.71 
11.70 

11.34 
11.32 
11.36 
11.41 
11.46 

11.48 
11.52 
11.52 
n .57 

73 
55 
42 
24 
20 

-12 
-22 
-28 
-38 
-52 

-140 
-138 
-136 
-135 
-135 
-135 

-127 
-127 
-130 
-132 
-135 

-150 
-156 
-165 
-175 

0.66 
0.44 
0.32 
0.29 
0.27 

0.33 
0.22 
0.17 
0.15 
0.19 

0.19 
0.12 
0.11 
0.08 
0.09 
0.08 

0.07 
0.08 
0.07 
0.06 
0.04 

0.11 
0.07 
0.07 
0.06 

1.19 
0.91 
0.78 
0.59 
0.52 

1.37 
0.79 
0.36 
0.39 
0.64 

1.65 
1.45 
1.85 
1.55 
1.59 
1.97 

1.60 
1.58 
1.57 
2.49 
1.63 

1.63 
2.12 
2.16 
2.16 

Clear 
Clear 
Clear 
Clear 
Clear 

Clear 
Clear 
Clear 
Clear 
Clear 

Amber tint 
Amber tint 
Amber tint 
Amber tint 
Amber tint 
Amber tint 

Amber tint 
Amber tint 
Amber tint 
Amber tint 
Amber tint 

Amber tint 
Amber tint 
Amber tint 
Amber tint 
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Sample 
Sample Number Source 

One-Week Following Shut Down 

GW-112700-WP-0688 WN-2A 
(MS/MSD)° 

MONITORING WELL PURGING PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Water 
Level Sample Sample 

Date Time (feetbtoc)^ (std. units) 

11/27/00 11:06 

GW-112700-WP-0689 WN-2B 11/27/00 11:38 

GW-112700-WP-0690 WN-2C 11/27/00 11:58 

GW-112700-WP-O691 WN-2D 11/27/00 12:20 

5.64 

5.68 

5.74 

5.72 

GW-112700-WP-0692 WN-2E 
GW-112700-WP-0693 (Duplicate) 

11/27/00 12:44 5.90 

GW-112700-WP-0694 WN-IA 11/27/00 13:21 6.87 

pH 
.units)^ 

7.89 
7.82 
7.81 
7.84 

7.47 
7.43 
7.44 
7.45 

7.49 
7.53 
7.60 
7.65 

8.14 
8.38 
8.53 
8.66 
8.66 

9.62 
9.61 
9.60 
9.59 
9.60 
9.58 

8.08 
7.82 
7.83 
7.83 

Conductivity 
(mslcm) ̂  

0.849 
0.812 
0.806 
0.805 

1.263 
1.228 
1.214 
1.203 

1.259 
1.275 
1.269 
1.253 

1.385 
1.357 
1.339 
1.305 
1.281 

14.80 
13.40 
12.01 
10.49 
9.75 
9.40 

1.040 
0.957 
0.927 
0.919 

Temp. 
(Celsius) 

12.69 
12.73 
12.78 
12.71 

12.07 
12.13 
12.14 
12.15 

11.63 
11.65 
11.61 
11.59 

11.17 
11.18 
11.21 
11.15 
11.16 

11.19 
11.18 
11.19 
11.21 
11.11 
11.05 

12.22 
12.29 
12.31 
12.31 

ORP 
(mv)* 

-155 
-152 
-150 
-149 

-129 
-126 
-125 
-124 

-126 
-127 
-132 
-133 

-161 
-171 
-182 
-188 
-193 

-240 
-239 
-239 
-239 
-239 
-239 

-184 
-158 
-156 
-155 

DO 
(mglL)^ 

0.20 
0.16 
0.11 
0.10 

0.15 
0.11 
0.10 
0.11 

0.13 
0.13 
0.12 
0.11 

0.13 
0.10 
0.09 
0.06 
0.07 

0.08 
0.05 
0.05 
0.03 
0.06 
0.05 

0.63 
0.32 
0.16 
0.15 

Turbidity 
(NTU)'' 

1.28 
0.64 
0.65 
0.58 

1.54 
1.24 
1.01 
1.01 

1.33 
1.57 
1.36 
1.30 

2.32 
4.68 
4.98 
5.07 
4.62 

6.04 
5.29 
4.33 
4.26 
4.73 
4.67 

1.45 
1.32 
1.73 
1.61 

Appearance 

Clear 
Clear 
Clear 
Clear 

Clear 
Clear 
Clear 
Clear 

Clear 
Clear 
Clear 
Clear 

Amber tint 
Amber tint 
Amber tint 
Amber tint 
Amber tint 

Amber tint 
Amber tint 
Amber tint 
Amber tint 
Amber tint 
Amber tint 

Clear 
Clear 
Clear 
Clear 
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MONITORING WELL PURGING PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample 
Sample Number Source 

One-Week Following Shut Down 

GW-112700-WP-0695 WN-IB 

Sample 
Date 

Sample 
Time 

11/27/00 13:36 

GW-112700-WP-0696 WN-IC 11/27/00 13:54 

GW-112700-WP-0697 WN-ID 11/27/00 14:13 

GW-]12700-WP-0698 WN-IE 11/27/00 14:29 

Four-Weeks Following Shut Down 

GW-121800-WP-0699 WN-IA 

Water 
Level 

(feet btoc) ^ 

6.88 

pH 
(std. units) 

6.90 

6.87 

6.86 

12/18/00 11:00 6.20 

GW-121800-WP-0700 WN-IB 12/18/00 11:28 6.19 

GW-121800-WP-0701 WN-IC 12/18/00 11:50 6.20 

7.60 
7.54 
7.54 
7.54 

9.37 
9.34 
9.32 
9.34 

9.65 
9.70 
9.69 
9.70 

9.20 
9.21 
9.24 
9.26 

Conductivity 
(mslcm) ^ 

1.417 
1.333 
1.301 
1.298 

1.094 
1.052 
1.05 
1.046 

0.553 
0.534 
0.525 
0.523 

0.876 
0.794 
0.800 
0.806 

Temp, 
(Celsius) 

11.80 
11.87 
11.87 
11.90 

11.35 
11.35 
11.38 
11.40 

11.25 
11.30 
11.30 
11.33 

11.17 
11.15 
11.1 

11.16 

ORP DO Turbidity 
(mv)' 

-140 
-138 
-137 
-136 

-223 
-224 
-223 
-223 

-235 
-234 
-233 
-233 

-203 
-202 
-202 
-202 

(mglL)^ (NTU)'' 

0.24 
0.16 
0.15 
0.13 

0.17 
0.13 
0.13 
0.10 

0.13 
0.12 
0.16 
0.13 

0.14 
0.11 
0.09 
0.07 

1.71 
1.88 
1.41 
1.33 

7.34 
6.00 
5.41 
4.87 

18.2 
18.5 
18.4 
18.3 

1.06 
1.06 
1.04 
1.02 

Appearance 

Clear 
Clear 
Clear 
Clear 

Amber tint 
Amber tint 
Amber tint 
Amber tint 

Clear 
Clear 
Clear 
Clear 

Clear 
Clear 
Clear 
Clear 

6.88 
6.92 
6.92 
6.88 

6.57 
6.54 
6.54 
8.64 
8.60 
8.60 
8.59 

0.823 
0.799 
0.787 
0.784 

1.281 
1.241 
1.236 
0.848 
0.869 
0.858 
0.834 

11.56 
11.53 
11.55 
11.51 

10.67 
10.99 
10.87 
10.81 
10.97 
10.98 
10.97 

-169 
-165 
-161 
-159 

-136 
-132 
-130 
-221 
-219 
-217 
-214 

0.55 
0.45 
0.43 
0.34 

0.54 
0.43 
0.34 
0.30 
0.23 
0.20 
0.19 

1.72 
1.48 
1.26 
1.06 

2.31 
1.73 
1.32 
19.5 
19.1 
17.9 
15.6 

Clear 
Clear 
Clear 
Clear 

Clear 
Clear 
Clear 

Amber tint 
Amber tint 
Amber tint 
Amber tint 
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Sample 
Sample Number Source 

Four-Weeks Following Shut Down 

GW-121800-WP-0702 WN-ID 

MONITORING WELL PURGING PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Water 
Sample Sample Level pH Conductivity Temp. ORP DO Turbidity 
Date Time (feetbtoc)^ (std.units)^ (mslcm)^ (Celsius) (mv)^ (mglL)^ (NTU)'' 

12/18/00 12.15 6.19 8.78 
8.82 
8.83 

0.583 
0.558 
0.548 

10.67 
10.77 
10.65 

-218 
-217 
-216 

0.25 
0.22 
0.21 

52.7 
28.2 
16.4 

Appearayice 

Amber tint 
Amber tint 
Amber tint 

GW-121800-WP-0703 WN-IE 12/18/00 12:36 6.18 8.27 
8.33 
8.36 

1.540 
1.498 
1.462 

10.15 
10.29 
10.31 

-185 
-189 
-191 

0.28 
0.25 
0.24 

1.59 
1.37 
1.19 

Clear 
Clear 
Clear 

GW-121800-WP-0704 WN-2A 12/18/00 10:34 5.95 7.14 
7.18 
6.95 
7.02 

0.878 
0.860 
0.855 
0.845 

9.43 
10.10 
10.55 
10.84 

189 
173 
166 
146 

1.26 
0.81 
0.57 
0.36 

1.36 
0.98 
0.94 
0.94 

Clear 
Clear 
Clear 
Clear 

GW-121800-WP-0705 WN-2B 12/18/00 10:53 5.99 6.57 
6.54 
6.52 

1.200 
1.185 
1.180 

10.86 
11.03 
11.06 

145 
142 
139 

0.84 
0.24 
0.22 

1.7 
1.61 
1.49 

Clear 
Clear 
Clear 

GW-121800-WP-0706 WN-2C 12/18/00 11:10 6.06 

GW-121800-WP-0707 WN-2D 12/18/00 11:28 6.03 

GW-121800-WP-0708 WN-2E 
GW-121800-WP-0714 (Duplicate) 

GW-121800-WP-0709 WN-3C 
(MS/MSD) 

12/18/00 11:48 6.19 
11:55 

12/18/00 12:35 6.39 

6.66 
6.66 
6.73 

7.69 
8.07 
8.06 

8.97 
8.95 
8.90 
9.01 

9.03 
9.03 
9.07 
9.06 

1.206 
1.222 
1.228 

1.275 
1.24 
1.227 

18.1 
17.5 
16.7 
15.6 

4.22 
4.15 
4.06 
4.01 

10.43 
10.41 
10.42 

10.12 
10.27 
10.36 

10.19 
10.20 
10.24 
10.33 

11.17 
10.94 
10.85 
11.03 

145 
141 
134 

98 
101 
93 

7 
-2 
-14 
-20 

114 
112 
105 
98 

0.24 
0.21 
0.19 

0.22 
0.16 
0.13 

0.10 
0.10 
0.10 
0.10 

1.17 
0.34 
0.25 
0.19 

1.44 
1.57 
1.8 

4.09 
5.68 
5.53 

5.53 
4.43 
3.42 
3.12 

2.11 
1.77 
2.17 
2.05 

Clear 
Clear 
Clear 

Amber tint 
Amber tint 
Amber tint 

Amber tint 
Amber tint 
Amber tint 
Amber tint 

Amber tint 
Amber tint 
Amber tint 
Amber tint 
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TABLE 3.4 Page 7 of 7 

MONITORING WELL PURGING PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample 
Sample Number Source 

Four-Weeks Following Shut Down 

GW-121800-WP-0710 WN-3A 

Sample 
Date 

Sample 
Time 

12/18/00 13:10 

Water 
Level 

(feet btoc) ' 

6.41 

pH 

(std.units)^ 

GW-121800-WP-0711 WN-3B 12/18/00 13:25 

GW-121800-WP-0712 WN-3D 12/18/00 13:34 

GW-121800-WP-0713 WN-3E 12/18/00 13:44 

6.39 

6.40 

6.40 

6.77 
6.83 
6.85 

6.95 
7.04 
7.01 

9.19 
9.19 
9.19 

9.04 
9.05 
9.05 

Conductivity 
(mslcm) ' 

0.878 
0.875 
0.874 

1.359 
1.365 
1.367 

13.86 
13.54 
13.29 

20.8 
20.7 
20.6 

Temp. 
(Celsius) 

11.57 
11.58 
11.56 

11.46 
11.61 
11.58 

10.77 
10.84 
10.87 

10.63 
10.65 
10.58 

ORP DO Turbidity 
(mv)* (mglL)^ (NTU)'' Appearance 

120 
122 
119 

121 
94 
76 

56 
45 
35 

-34 
-47 
-61 

0.17 
0.16 
0.14 

0.18 
0.16 
0.14 

0.18 
0.07 
0.07 

0.09 
0.07 
0.07 

0.68 
0.99 
0.46 

1.76 
0.95 
0.58 

2.17 
2.24 
2.09 

2.79 
3.03 
2.42 

Clear 
Clear 
Clear 

Clear 
Clear 
Clear 

Amber tint 
Amber tint 
Amber tint 

Amber tint 
Amber tint 
Amber tint 

' btoc - below top of casing 

^ std. Units - standard units 

' ms/cm - millisiemens per centimeter 

* mv - millivoUs 

' mg/L - milligrams per liter 

' NTU - nephelometric turbidity units 

' NA - not available 

' MS/MSD - matrix spike/matrix spike duplicate 

Note: 

Monitoring well samples analyzed for volatile organic compounds, semi volatile organic compounds, phenolics, 

ammonia, arsenic, cyanide and thiocyanate. 

CKA 015670 (6) 



TABLE 3.5 

SUMMARY OF ANALYTICAL METHODS 

WCP SITE PILOT PROJECT 

WAUKEGAN, ILLINOIS 

Parameter ̂  

Groundwater/Process Water 

VOCs 

SVOCs 

Arsenic 

Alkalinity 

Ammonia 

Bromide 

Chemical Oxygen Demand 

Ct\loride 

Cyanide 

Nitrate 

Thiocyanate 

Total Phenolics 

Total Suspended Solids 

Preparation Method 

Reference ̂  

SW-846 5030B 

SW-846 3510C 

SW-846 3010A 

SM 2320B 

EPA 350.1 

EPA 300.0 

EPA 410.4 

EPA 300.0 

EPA 335.4 

EPA 300.0 

SM 4500-CN-M 

EPA 420.2 

EPA 160.2 

Analysis Method 

Reference 

SW-846 8260B 

SW-846 8270C 

SW-846 6010B 

EPA 310.1 

EPA 350.1 

EPA 300.0 

EPA 410.4 

EPA 300.0 

EPA 335.4 

EPA 300.0 

SM 4500-CN-M 

EPA 420.2 

EPA 160.2 

Field Measurements - Groundwater Monitoring 

pH NA^ 

Temperature NA 

Conductivity NA 

Dissolved Oxygen NA 

Oxidation-Reduction Potential NA 

Turbidity NA 

EPA 150.1 

EPA 170.1 

EPA 120.1 

EPA 360.1 

SM 2580 B 

EPA 180.1 

' VOCs - Volatile Organic Compounds 

SVOCs - Semivolatile Organic Compounds 

SOP - Standard Operating Procedure 

^ SW-846 - "Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods", EPA SW-846, 

3rd Edition with promulgated updates, November 1986. 

EPA - "Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, revised March 1 

SM - "Standard Methods for the Examination of Water and Wastewater", APHA, 18th Edition, 199 

' NA - Not Applicable 

CRA 15670(6) 



TABLE 3.6 

PILOT STUDY SAMPLING SUMMARY 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Pilot CeU 

4«t 

1 s 
o 

O 

s 

Purpose 

PHASE 1 

Contaminant Mass 

Removal 

Determination 

(Two Week Duration) 

PHASE 2 

Tracer Test 

(Four Week Duration) 

Week Number 

Weekl 

Weekl 

Week 2 

Week l a n d 2 

Week l a n d 2 

Week 1 and 2 

Weeks 

Weeks 

Week 3 

Weeks 4 through 6 

Weeks 4 through 6 

Weeks 4 through 6 

Weeks 

Weeks 4 through 6 

Weeks 3 through 6 

Weeks 3 through 6 

One Week and Four Weeks 
FoUoMTng Shutdown 

Sampling 

Frequency 

Once (Prior to Startup) 

2/Day 

1/Day 

3/Week 

3/Week 

3/Week 

Once (Prior to Startup) 

Once (30 minutes following 
tracer injection) 

2/Day 

1/Day 

1/Week 

3/Week 

1/Day 

3/Week 

1/Day 

1/Week 

Twice 

Locations 

Sampled 

WN-1, WN-2 

WN-1 

WN-1 

WN-2 

WN-1, WN-2 

EW-1, EW-2, EW-3 

Subtotal -

WN-1, W N - i EW-1, EW-2 

EW-3, RW-1, RW-2, RW-3 

RW-2 

WN-1, WN-2 

WN-1, VTO-2 

WN-1, WN-2 

WN-1, WN-2 

RW-2 

RW-2 

EW-1, EW-2, EW-3 

EW-1, EW-2, EW-3 

WN-1, WN-2 

Number of 

Events 

1 

14 

7 

6 

6 

6 

Number of 
Locations 
Sampled 

2 

1 

1 

1 

2 

3 

Sample Points/ 

Location 

5 

5 

5 

5 

5 

1 

Samples 

Per Event 

10 

5 

5 

5 

10 

3 

1 1 1 
Contaminant Mass Removal Determination B/R Unit 

1 

1 

7 

21 

3 

9 

7 

9 

28 

4 

2 

8 

1 

2 

2 

2 

2 

1 

1 

3 

3 

2 

" 

1 

5 

5 

5 

5 

1 

1 

1 

1 

5 

16 

1 

10 

10 

10 

10 

1 

1 

3 

3 

10 

1 
Subtotal - Tracer Test t /R Unit 

4^ 

1 
g 

Contaminant Mass 

Removal Determination 

Week No. 1 

Weeks 1,3,5,7* 

Weeks 1,3,5,7 

Weeks 1,3,5,7 

One Week and Four Weeks 
FoUovnng Unit Shutdown 

Once (Prior to Starhip) 

3 Events/ Week 

Once/Week 

3 Events/ Week 

Twrice 

WN-3 

WN-3 

WN-3 

EW-4 

WN-3 

Subtotal 

1 

12 

4 

12 

2 

5 

5 

5 

1 

5 

5 

5 

5 

1 

5 

1 1 

Total 

Samples 

10 

70 

35 

35 

60 

18 

228 

16 

1 

70 

210 

30 

90 

7 

9 

84 

12 

20 

533 

Analyses I 
Total 

Phenolics 

10 

70 

35 

35 

--

18 

168 

--

--

" 
--

90 

--

--

--

12 

20 

122 

A s ' 

10 

70 

35 

35 

--

18 

168 

--

--

--

--

90 

--

--

--

12 

20 

122 

Ammonia 

10 

70 

35 

35 

--

18 

168 

— 

--

--

--

90 

--

--

--

12 

20 

122 

Bromide 

-

--

--

--
16 

1 

70 

210 

--

--

7 

9 

84 

--

--

397 

TCL 
VOCs'' 

10 

60 

18 

88 

--

--

--

30 

--

--

--

- - • 

12 

20 

62 

TCL 
SVOCs^ 

10 

60 

18 

88 

"" 

--

--

30 

--

--

--

--

12 

20 

62 

Nitrate 

-

--

18 

18 

--

--

--

--

--

--

--

--

12 

"--

12 

COD* 

-

--

18 

18 

--

--

--

--

--

--

--

--

12 

--

12 

Cyanide 

10 

60 

18 

88 

--

--

--

30 

--

--

--

--

12 

20 

62 

Thiocyanate 

10 

60 

18 

88 

--

--

30 

--

--

--

--

12 

20 

62 

Alkalinity 

-

--

18 

18 

--

--

--

--

--

--

--

--

12 

--

12 

rss' 

-

--

18 

18 

--

--

-

-

--

--

--

--

12 

--

12 

5 

60 

20 

12 

10 

107 

5 

60 

--

12 

10 

87 

5 

60 

--

12 

10 

87 

5 

60 

--

12 

10 

87 

--

--

--

--

--

-

5 

--

20 

12 

10 

42 

5 

--

20 

12 

10 

42 

--

--

--

12 

--

12 

--

--

--

12 

--

12 

5 

--

20 

12 

10 

42 

5 

--

20 

12 

10 

42 

--

--

--

12 

--

12 

--

--

-.-

12 

--

12 

' As - Arsenic 

^ TCL VOCs - Target Compound List Volatile Organic Compounds 

•" TCL SVOCs -Target Compound Ust Semivolatile Organic Compounds 

* COD - Chemical Oxygen Demand 

' TSS - Total Suspended Solids 

' Denotes weeks when E Unit is in operational mode (odd weeks) rather than shutdovm mode (even weeks). No samples wrill be collected between Week 1 and Week 7 when the E Unit is in shutdown mode. 

WN = well nest 

EW = extraction well 

RW = reinjection well 

TOTAL SAMPLEs[r 868 || 377 || 377~~1| 377 ]| 397 || 192 || 192 i F ^ II •*2 || 192 || 192 || 42 || 42 



TABLE 4.1 

GROUNDWATER ELEVATIONS AND MONITORING WELI/ 
PIEZOMETER TOTAL DEPTHS 

JULY 11,2000 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Well 

Identification 

Top of Casing 
Elevation 

(ftAMSL)^ 

Depth 
to Water 

(ftBTOC)^ 

Shallow Monitoring Wells & Piezometers 
MW-IS 
MW-3S 
MW-4S 
MW-5S 
MW-6S 
MW-7S 
MW-8S 
MW-9S 
MW-IOS 
MW-l lS 
MW-12S 
MW-13S 
MW-14S 
MW-15S 

P-102 
P-103 
P-104 
P-105 
P-107 

Deep Monitoring 
MW-ID 
MW-3D 
MW-4D 
MW-5D 
MW-6D 
MW-7D 
MW-8D 
MW-9D 

MW-IOD 
MW-l lD 
MW-12D 
MW-13D 
MW-14D 
MW-15D 

P-106 
P-108 
PW-1 

587.76 
588.24 
586.16 
587.89 
588.45 
587.78 
586.43 
588.49 
588.58 
587.83 
586.03 
586.95 
583.92 
585.33 
588.52 
589.44 
589.07 
583.96 
584.41 

4.55 
4.77 
2.75 
6.92 
6.64 
4.08 
3.83 
4.99 
6.58 
5.55 
2.81 
3.68 
1.33 
1.99 
5.32 
6.43 
5.53 
2.12 
1.52 

^ Wells & Piezometers 
587.62 
588.23 
585.93 
588.47 
588.51 
588.14 
586.09 
588.65 
588.60 
587.98 
586.01 
586.90 
584.05 
585.39 
589.60 
589.52 
589.00 

4.43 
4.72 
2.62 
7.52 
6.88 
4.48 
3.44 
5.10 
6.67 
5.48 
2.79 
3.78 
1.50 
2.12 
6.63 
6.54 
6.08 

Groundwater 
Elevation 

(ft AMSL) 

583.21 
583.47 
583.41 
580.97 
581.81 
583.70 
582.60 
583.50 
582.00 
582.28 
583.22 
583.27 
582.59 
583.34 
583.20 
583.01 
583.54 
581.84* 
582.89 

583.19 
583.51 
583.31 
580.95 
581.63 
583.66 
582.65 
583.55 
581.93 
582.50 
583.22 
583.12 
582.55 
583.27 
582.97 
582.98 
582.92 

Well 
Stickup 

(feet) 

1.45 
2.55 
-0.25 
1.95 
2.45 
2.20 
-0.02 
2.65 
2.60 
2.60 
-0.25 
-0.04 
-0.45 
-0.20 
2.75 
2.60 
2.85 
-0.45 
-0.95 

1.45 
2.40 
0.60 
2.60 
2.60 
2.90 
0.40 
2.50 
2.70 
2.60 
-0.35 
-0.35 
-0.30 
0.25 
2.65 
2.60 
2.45 

Measured 
Total Depth 

(ft BTOC) 

19.50 
14.85 
12.08 
16.10 
16.60 
5.60 
12.30 
14.95 
16.11 
14.10 
4.11 
4.78 
11.35 
11.65 
14.90 
15.23 
14.85 
7.76 

11.20 

29.54 
30.62 
31.96 
28.39 
29.30 
34.28 
29.82 
34.10 
32.54 
30.58 
33.28 
33.02 
30.45 
28.90 
31.82 
32.22 
35.88 

Estimated 
Total Depth 

(ftBGS)^ 

18.05 
12.30 
12.33 
14.15 
14.15 
3.40 
12.32 
12.30 
13.51 
11.50 
4.36 
4.82 
11.80 
11.85 
12.15 
12.63 
12.00 
8.21 
12.15 

28.09 
28.22 
31.36 
25.79 
26.70 
31.38 
29.42 
31.60 
29.84 
27.98 
33.63 
33.37 
30.75 
28.65 
29.17 
29.62 
33.43 

Publish 
Total De 

(ftBG. 

17.5 
12.0 
12.0 
13.2 
13.5 
11.6 
12.6 
12.4 
13.4 
11.4 
12.4 
13.2 
11.7 
11.8 
12.2 
12.5 
12.0 
11.7 
12.5 

27.7 
27.8 
32.0 
26.0 
26.5 
31.1 
30.8 
31.5 
29.8 
27.7 
33.7 
33.5 
31.1 
29.2 
28.9 
29.0 
33.4 

ft AMSL - feet above mean sea level 

^ ft BTOC - feet below top of casing 

ft BGS - feet below ground surface 

'' Elevation not used to construct groundwater contour maps illustrated on Figures 4.2 and 4.3. 
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TABLE 4.2 

SUMMARY OF CALCULATED HYDRAULIC CONDUCTIVITY VALUES 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Monitoring Well 
Number 

Calculated Hydraulic Conductivity cm/sec 
Test Number One Test Number Two 

MW-4D 

MW-7D 

MW-8D 

MW-9D 

7.9 X lO"' 

2.9 X10"-

2.6 X10"-

2.2 X10" 

9.5 X 10 

2.3 X10'̂  

3.0 X10 1-3 

2.2 X 10 ,-3 

^-3 
Geometric Mean 1.9x10' cin/sec 

5.4 f ee^day 

CRA 15670 (6) 



TABLE 4.3 Page 1 of 13 

SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

1012100 1013100 1014100 1015100 

Monitoring 

Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Reference 
Elevation 

(feetAMSL)^ 

587.09 
587.24 
587.22 
587.22 
587.21 
587.23 

587.08 
587.40 
587.26 
587.28 
587.28 
587.33 
587.19 
587.38 
587.36 
587.01 
587.02 
587.04 
587.01 
587.01 
586.78 
586.82 
586.87 
586.86 
587.03 

Depth to 
Water 

(feetbtoc)^ 

5.40 
5.53 
5.51 
5.51 
5.50 
5.52 

N/A^ 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

Groundwater 
Elevation 

(feet AMSL) 

581.69 
581.71 
581.71 
581.71 
581.71 
581.71 

Depth to 
Water 

(feet btoc) 

6.56 
5.66 
5.69 
5.76 
5.83 
5.81 

N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

Groundwater 
Elevation 

(feet AMSL) 

580.53 
581.58 
581.53 
581.46 
581.38 
581.42 

Depth to 
Water 

(feet btoc) 

6.80 
5.61 
5.65 
5.73 
5.81 
5.78 

N / A 
N/A 
N/A 
N/A 
N / A 
N / A 
N / A 
N / A 
N / A 
N/A 
N/A 
N / A 
N/A 
N / A 
N/A 
N / A 
N / A 
N/A 
N / A 

Groundwater 
Elevation 

(feet AMSL) 

580.29 
581.63 
581.57 
581.49 
581.40 
581.45 

Depth to 
Water 

(feet btoc) 

5.56 
5.54 
5.59 
5.69 
5.76 
5.71 

N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

Groundwater 
Elevation 

(feet AMSL) 

581.53 
581.70 
581.63 
581.53 
581.45 
581.52 
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TABLE 4.3 Page 2 of 13 

SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

1016100 1017100 1018100 1019100 

Monitoring 
Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

7.15 
5.52 
5.58 
5.67 
5.76 
5.75 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Groundwater 
Elevation 

(feet AMSL) 

579.94 
581.72 
581.64 
581.55 
581.45 
581.48 

Depth to 
Water 

(feet btoc) 

6.98 
5.51 
5.57 
5.65 
5.72 
5.72 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Groundwater 
Elevation 

(feet AMSL) 

580.11 
581.73 
581.65 
581.57 
581.49 
581.51 

Depth to 
Water 

(feet btoc) 

7.U 
5.57 
5.61 
5.72 
5.79 
5.78 

5.37 
5.70 
5.54 
5.59 
5.57 
5.63 
5.47 
5.68 
5.65 
5.30 
5.31 
5.33 
5.30 
5.31 
5.07 
5.11 
5.16 
5.15 
5.31 

Groundwater 
Elevation 

(feet AMSL) 

579.95 
581.67 
581.61 
581.50 
581.42 
581.45 

581.71 
581.70 
581.72 
581.69 
581.71 
581.70 
581.72 
581.70 
581.71 
581.71 
581.71 
581.71 
581.71 
581.70 
581.71 
581.71 
581.71 
581.71 
581.72 

Depth to 
Water 

(feet btoc) 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

5.43 
5.75 
5.60 
5.66 
5.62 
5.68 
5.53 
5.72 
5.70 
5.33 
5.34 
5.38 
5.33 
5.33 
5.09 
5.13 
5.18 
5.18 
5.35 

Groundwater 
Elevation 

(feet AMSL) 

581.65 
581.65 
581.66 
581.62 
581.66 
581.65 
581.66 
581.66 
581.66 
581.68 
581.68 
581.66 
581.68 
581.68 
581.69 
581.69 
581.69 
581.68 
581.68 
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TABLE 4.3 Page 3 of 13 

SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

lOllOlOO lOllllOO 10112100 10113100 

Monitoring 

Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

6.33 
6.33 
6.59 
5.27 
5.28 
5.30 
5.08 
5.21 
5.42 
5.36 
5.39 
5.48 
5.50 
5.53 
5.05 
5.21 
5.42 
5.64 
5.86 

Groundwater 
Elevation 

(feet AMSL) 

580.75 
581.07 
580.67 
582.01 
582.00 
582.03 
582.11 
582.17 
581.94 
581.65 
581.63 
581.56 
581.51 
581.48 
581.73 
581.61 
581.45 
581.22 
581.17 

Depth to 
Water 

(feet btoc) 

N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

6.45 
6.42 
6.90 
5.37 
5.38 
5.29 
5.12 
5.12 
5.44 
5.40 
5.42 
5.51 
5.53 
5.57 
5.17 
5.26 
5.47 
5.68 
5.91 

Groimdwater 
Elevation 

(feet AMSL) 

580.63 
580.98 
580.36 
581.91 
581.90 
582.04 
582.07 
582.26 
581.92 
581.61 
581.60 
581.53 
581.48 
581.44 
581.61 
581.56 
581.40 
581.18 
581.12 

Depth to 
Water 

(feet btoc) 

N /A 
N / A 
N/A 
N / A 
N/A 
N / A 

6.49 
6.49 
6.62 
5.38 
5.39 
5.32 
5.12 
5.14 
5.45 
5.43 
5.46 
5.55 
5.55 
5.61 
5.22 
5.31 
5.46 
5.67 
5.89 

Groundwater 
Elevation 

(feet AMSL) 

580.59 
580.91 
580.64 
581.90 
581.89 
582.01 
582.07 
582.24 
581.91 
581.58 
581.56 
581.49 
581.46 
581.40 
581.56 
581.51 
581.41 
581.19 
581.14 

Depth to 
Water 

(feet btoc) 

N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

6.33 
6.50 
6.83 
5.35 
5.39 
5.40 
5.17 
5.29 
5.49 
5.47 
5.48 
5.57 
5.57 
5.61 
5.24 
5.30 
5.49 
5.72 
5.93 

Groundwater 
Elevation 

(feet AMSL) 

580.75 
580.90 
580.43 
581.93 
581.89 
581.93 
582.02 
582.09 
581.87 
581.54 
581.54 
581.47 
581.44 
581.40 
581.54 
581.52 
581.38 
581.14 
581.10 

CRA 015670 (6) 



TABLE 4.3 Page 4 of 13 

SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

lOIUlOO 10115100 10116100 10117100 

Monitoring 

Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

6.58 
6.57 
6.85 
5.45 
5.48 
5.46 
5.21 
5.37 
5.52 
5.48 
5.51 
5.59 
5.60 
5.62 
5.29 
5.34 
5.50 
5.71 
5.92 

Groundwater 
Elevation 

(feet AMSL) 

580.50 
580.83 
580.41 
581.83 
581.80 
581.87 
581.98 
582.01 
581.84 
581.53 
581.51 
581.45 
581.41 
581.39 
581.49 
581.48 
581.37 
581.15 
581.11 

Depth to 
Water 

(feet btoc) 

N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

6.57 
6.59 
6.80 
5.44 
5.46 
5.49 
5.26 
5.40 
5.57 
5.56 
5.54 
5.62 
5.63 
5.65 
5.36 
5.39 
5.54 
5.72 
5.96 

Groimdwater 
Elevation 

(feet AMSL) 

580.51 
580.81 
580.46 
581.84 
581.82 
581.84 
581.93 
581.98 
581.79 
581.45 
581.48 
581.42 
581.38 
581.36 
581.42 
581.43 
581.33 
581.14 
581.07 

Depth to 
Water 

(feet btoc) 

5.63 
5.78 
5.76 
5.75 
5.77 
5.75 

6.76 
6.71 
7.06 
5.50 
5.53 
5.56 
5.29 
5.41 
5.61 
5.56 
5.59 
5.68 
5.70 
5.72 
5.35 
5.43 
5.60 
5.82 
6.05 

Groundwater 
Elevation 

(feet AMSL) 

581.46 
581.46 
581.46 
581.47 
581.44 
581.48 

580.32 
580.69 
580.20 
581.78 
581.75 
581.77 
581.90 
581.97 
581.75 
581.45 
581.43 
581.36 
581.31 
581.29 
581.43 
581.39 
581.27 
581.04 
580.98 

Depth to 
Water 

(feet btoc) 

6.87 
5.86 
5.88 
5.94 
6.02 
6.00 

6.77 
6.79 
7.29 
5.55 
5.55 
5.55 
5.30 
5.30 
5.63 
5.60 
5.64 
5.72 
5.73 
5.76 
5.38 
5.45 
5.64 
5.87 
6.10 

Groundwater 
Elevation 

(feet AMSL) 

580.22 
581.38 
581.34 
581.28 
581.19 
581.23 

580.31 
580.61 
579.97 
581.73 
581.73 
581.78 
581.89 
582.08 
581.73 
581.41 
581.38 
581.32 
581.28 
581.25 
581.40 
581.37 
581.23 
580.99 
580.93 
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SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

10118100 10119100 10120100 10121100 

Monitoring 

Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

6.90 
5.90 
5.91 
5.97 
6.03 
6.01 

6.79 
6.84 
7.39 
5.60 
5.59 
5.60 
5.36 
5.42 
5.70 
5.67 
5.68 
5.76 
5.78 
5.79 
5.41 
5.49 
5.67 
5.90 
6.12 

Groundwater 
Elevation 

(feet AMSL) 

580.19 
581.34 
581.31 
581.25 
581.18 
581.22 

580.29 
580.56 
579.87 
581.68 
581.69 
581.73 
581.83 
581.96 
581.66 
581.34 
581.34 
581.28 
581.23 
581.22 
581.37 
581.33 
581.20 
580.96 
580.91 

Depth to 
Water 

(feet btoc) 

6.95 
5.93 
5.97 
6.00 
6.06 
6.05 

6.75 
6.83 
7.56 
5.60 
5.60 
5.62 
5.39 
5.43 
5.72 
5.67 
5.69 
5.76 
5.77 
5.80 
5.43 
5.50 
5.68 
5.88 
6.11 

Grotmdwater 
Elevation 

(feet AMSL) 

580.14 
581.31 
581.25 
581.22 
581.15 
581.18 

580.33 
580.57 
579.70 
581.68 
581.68 
581.71 
581.80 
581.95 
581.64 
581.34 
581.33 
581.28 
581.24 
581.21 
581.35 
581.32 
581.19 
580.98 
580.92 

Depth to 
Water 

(feet btoc) 

7.03 
5.95 
5.97 
6.03 
6.09 
6.10 

6.86 
6.85 
7.39 
5.58 
5.60 
5.65 
5.44 
5.49 
5.75 
5.70 
5.72 
5.80 
5.80 
5.83 
5.47 
5.52 
5.69 
5.90 
6.13 

Groimdwater 
Elevation 

(feet AMSL) 

580.06 
581.29 
581.25 
581.19 
581.12 
581.13 

580.22 
580.55 
579.87 
581.70 
581.68 
581.68 
581.75 
581.89 
581.61 
581.31 
581.30 
581.24 
581.21 
581.18 
581.31 
581.30 
581.18 
580.96 
580.90 

Depth to 
Water 

(feet btoc) 

7.16 
6.00 
6.02 
6.08 
6.13 
6.14 

6.82 
6.91 
7.82 
5.64 
5.66 
5.71 
5.48 
5.55 
5.80 
5.75 
5.76 
5.83 
5.85 
5.88 
5.51 
5.57 
5.74 
5.95 
6.17 

Groundwater 
Elevation 

(feet AMSL) 

579.93 
581.24 
581.20 
581.14 
581.08 
581.09 

580.26 
580.49 
579.44 
581.64 
581.62 
581.62 
581.71 
581.83 
581.56 
581.26 
581.26 
581.21 
581.16 
581.13 
581.27 
581.25 
581.13 
580.91 
580.86 
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SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

10122100 10123100 10124100 10125100 

Monitoring 

Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

7.19 
6.01 
6.05 
6.12 
6.17 
6.17 

6.89 
7.02 
7.80 
5.68 
5.70 
5.72 
5.48 
5.52 
5.82 
5.77 
5.78 
5.86 
5.87 
5.91 
5.53 
5.60 
5.77 
5.98 
6.21 

Groundwater 
Elevation 

(feet AMSL) 

579.90 
581.23 
581.17 
581.10 
581.04 
581.06 

580.19 
580.38 
579.46 
581.60 
581.58 
581.61 
581.71 
581.86 
581.54 
581.24 
581.24 
581.18 
581.14 
581.10 
581.25 
581.22 
581.10 
580.88 
580.82 

Depth to 
Water 

(feet btoc) 

7.26 
6.05 
6.07 
6.14 
6.20 
6.20 

6.95 
7.06 
791 
5.73 
5.74 
5.77 
5.53 
5.57 
5.87 
5.79 
5.82 
5.90 
5.91 
5.95 
5.55 
5.63 
5.82 
6.04 
6.27 

Groundwater 
Elevation 

(feet AMSL) 

579.83 
581.19 
581.15 
581.08 
581.01 
581.03 

580.13 
580.34 
579.35 
581.55 
581.54 
581.56 
581.66 
581.81 
581.49 
581.22 
581.20 
581.14 
581.10 
581.06 
581.23 
581.19 
581.05 
580.82 
580.76 

Depth to 
Water 

(feet btoc) 

5.88 
6.02 
6.00 
5.99 
5.99 
5.99 

5.85 
6.18 
6.02 
6.07 
6.05 
6.10 
5.96 
6.16 
6.13 
5.79 
5.79 
5.81 
5.77 
5.79 
5.55 
5.58 
5.64 
5.63 
5.79 

Groundwater 
Elevation 

(feet AMSL) 

581.21 
581.22 
581.22 
581.23 
581.22 
581.24 

581.23 
581.22 
581.24 
581.21 
581.23 
581.23 
581.23 
581.22 
581.23 
581.22 
581.23 
581.23 
581.24 
581.22 
581.23 
581.24 
581.23 
581.23 
581.24 

Depth to 
Water 

(feet btoc) 

5.90 
6.04 
6.02 
6.01 
6.02 
6.01 

6.87 
6.92 
7.76 
5.99 
6.01 
6.03 
5.22 
5.15 
5.64 
5.81 
5.85 
5.93 
5.98 
6.01 
5.57 
5.63 
5.81 
6.02 
6.25 

Groundwater 
Elevation 

(feet AMSL) 

581.19 
581.20 
581.20 
581.21 
581.19 
581.22 

580.21 
580.48 
579.50 
581.29 
581.27 
581.30 
581.97 
582.23 
581.72 
581.20 
581.17 
581.11 
581.03 
581.00 
581.21 
581.19 
581.06 
580.84 
580.78 
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SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

10126100 10127100 10128100 10129100 

Monitoring 

Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

5.89 
6.03 
6.02 
6.01 
6.01 
6.02 

6.87 
6.96 
7.83 
6.00 
6.01 
6.04 
5.22 
5.12 
5.65 
5.83 
5.86 
5.95 
5.98 
6.01 
5.60 
5.64 
5.83 
6.04 
6.26 

Groundwater 
Elevation 

(feet AMSL) 

581.20 
581.21 
581.20 
581.21 
581.20 
581.21 

580.21 
580.44 
579.43 
581.28 
581.27 
581.29 
581.97 
582.26 
581.71 
581.18 
581.16 
581.09 
581.03 
581.00 
581.18 
581.18 
581.04 
580.82 
580.77 

Depth to 
Water 

(feet btoc) 

N / A ' 
N / A 
N / A 
N / A 
N / A 
N / A 

6.88 
6.97 
7.85 
6.05 
6.04 
6.08 
5.23 
5.21 
5.68 
5.84 
5.89 
5.91 
5.99 
6.02 
5.63 
5.60 
5.87 
6.12 
6.31 

Groundwater 
Elevation 

(feet AMSL) 

580.20 
580.43 
579.41 
581.23 
581.24 
581.25 
581.96 
582.17 
581.68 
581.17 
581.13 
581.13 
581.02 
580.99 
581.15 
581.22 
581.00 
580.74 
580.72 

Depth to 
Water 

(feet btoc) 

N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

6.85 
6.92 
785 
6.05 
6.09 
6.10 
5.21 
5.23 
5.67 
5.85 
5.88 
5.99 
6.01 
6.03 
5.62 
5.69 
5.90 
6.08 
6.27 

Groundwater 
Elevation 

(feet AMSL) 

580.23 
580.48 
579.41 
581.23 
581.19 
581.23 
581.98 
582.15 
581.69 
581.16 
581.14 
581.05 
581.00 
580.98 
581.16 
581.13 
580.97 
580.78 
580.76 

Depth to 
Water 

(feet btoc) 

N /A 
N/A 
N/A 
N/A 
N/A 
N/A 

6.93 
7.04 
7.92 
6.04 
6.06 
6.10 
5.14 
5.05 
5.61 
5.87 
5.92 
5.99 
6.02 
6.06 
5.64 
5.71 
5.90 
6.09 
6.32 

Groundwater 
Elevation 

(feet AMSL) 

580.15 
580.36 
579.34 
581.24 
581.22 
581.23 
582.05 
582.33 
581.75 
581.14 
581.10 
581.05 
580.99 
580.95 
581.14 
581.11 
580.97 
580.77 
580.71 
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SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

10130100 10131100 l l l l lOO 1112100 

Monitoring 

Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

5.96 
6.12 
6.11 
6.11 
6.11 
6.11 

6.98 
7.05 
8.08 
6.07 
6.05 
6.10 
5.18 
5.12 
5.67 
5.89 
5.91 
5.98 
6.02 
6.06 
5.66 
5.73 
5.92 
6.15 
6.35 

Groundwater 
Elevation 

(feet AMSL) 

581.13 
581.12 
581.11 
581.11 
581.10 
581.12 

580.10 
580.35 
579.18 
581.21 
581.23 
581.23 
582.01 
582.26 
581.69 
581.12 
581.11 
581.06 
580.99 
580.95 
581.12 
581.09 
580.95 
580.71 
580.68 

Depth to 
Water 

(feet btoc) 

6.90 
6.18 
6.19 
6.23 
6.28 
6.27 

7.02 
7.08 
8.10 
6.10 
6.11 
6.14 
5.18 
5.08 
5.68 
5.92 
5.95 
6.04 
6.06 
6.11 
5.69 
5.75 
5.93 
6.14 
6.36 

Groundwater 
Elevation 

(feet AMSL) 

580.19 
581.06 
581.03 
580.99 
580.93 
580.96 

580.06 
580.32 
579.16 
581.18 
581.17 
581.19 
582.01 
582.30 
581.68 
581.09 
581.07 
581.00 
580.95 
580.90 
581.09 
581.07 
580.94 
580.72 
580.67 

Depth to 
Water 

(feet btoc) 

6.87 
6.09 
6.13 
6.21 
6.26 
6.25 

6.98 
7.04 
8.26 
6.98 
6.92 
6.90 
5.20 
5.12 
5.72 
5.95 
5.97 
6.08 
6.12 
6.31 
5.72 
5.80 
5.92 
6.17 
6.39 

Groundwater 
Elevation 

(feet AMSL) 

580.22 
581.15 
581.09 
581.01 
580.95 
580.98 

580.10 
580.36 
579.00 
580.30 
580.36 
580.43 
581.99 
582.26 
581.64 
581.06 
581.05 • 
580.96 
580.89 
580.70 
581.06 
581.02 
580.95 
580.69 
580.64 

Depth to 
Water 

(feet btoc) 

6.90 
6.22 
6.24 
6.28 
6.32 
6.31 

6.95 
7.00 
8.26 
6.06 
6.06 
6.09 
5.26 
5.18 
5.75 
5.97 
6.00 
6.09 
6.11 
6.14 
5.73 
5.79 
5.97 
6.18 
6.39 

Groundwater 
Elevation 

(feet AMSL) 

580.19 
581.02 
580.98 
580.94 
580.89 
580.92 

580.13 
580.40 
579.00 
581.22 
581.22 
581.24 
581.93 
582.20 
581.61 
581.04 
581.02 
580.95 
580.90 
580.87 
581.05 
581.03 
580.90 
580.68 
580.64 

CRA 015670 (6) 
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SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

1113100 1114100 1115100 1116100 

Monitoring 

Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

7.14 
6.26 
6.27 
6.32 
6.37 
6.38 

6.86 
6.91 
8.04 
6.04 
6.17 
6.19 
5.27 
5.17 
5.76 
6.00 
6.02 
6.08 
6.10 
6.12 
5.75 
5.81 
5.95 
6.13 
6.36 

Groundwater 
Elevation 

(feet AMSL) 

579.95 
580.98 
580.95 
580.90 
580.84 
580.85 

580.22 
580.49 
579.22 
581.24 
581.11 
581.14 
581.92 
582.21 
581.60 
581.01 
581.00 
580.96 
580.91 
580.89 
581.03 
581.01 
580.92 
580.73 
580.67 

Depth to 
Water 

(feet btoc) 

715 
6.28 
6.29 
6.34 
6.37 
6.36 

6.92 
6.98 
8.57 
6.18 
6.20 
6.22 
5.28 
5.17 
5.80 
6.02 
6.05 
6.12 
6.13 
6.15 
5.79 
5.87 
6.01 
6.18 
6.37 

Groundwater 
Elevation 

(feet AMSL) 

579.94 
580.96 
580.93 
580.88 
580.84 
580.87 

580.16 
580.42 
578.69 
581.10 
581.08 
581.11 
581.91 
582.21 
581.56 
580.99 
580.97 
580.92 
580.88 
580.86 
580.99 
580.95 
580.86 
580.68 
580.66 

Depth to 
Water 

(feet btoc) 

7.14 
6.29 
6.30 
6.35 
6.40 
6.41 

724 
7.30 
8.52 
6.25 
6.25 
6.28 
5.28 
5.17 
5.82 
6.03 
6.08 
6.18 
6.22 
6.28 
5.81 
5.88 
6.07 
6.32 
6.53 

Groundwater 
Elevation 

(feet AMSL) 

579.95 
580.95 
580.92 
580.87 
580.81 
580.82 

579.84 
580.10 
578.74 
581.03 
581.03 
581.05 
581.91 
582.21 
581.54 
580.98 
580.94 
580.86 
580.79 
580.73 
580.97 
580.94 
580.80 
580.54 
580.50 

Depth to 
Water 

(feet btoc) 

7.U 
6.31 
6.32 
6.38 
6.43 
6.41 

719 
7.25 
8.49 
6.24 
6.25 
6.28 
5.32 
5.27 
5.84 
6.07 
6.09 
6.20 
6.23 
6.27 
5.83 
5.89 
6.08 
6.30 
6.54 

Groimdwater 
Elevation 

(feet AMSL) 

579.95 
580.93 
580.90 
580.84 
580.78 
580.82 

579.89 
580.15 
578.77 
581.04 
581.03 
581.05 
581.87 
582.11 
581.52 
580.94 
580.93 
580.84 
580.78 
580.74 
580.95 
580.93 
580.79 
580.56 
580.49 

CRA 015670 (6) 
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SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

1117100 1118100 1119100 IIIIOIOO 

Monitoring 

Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

7.15 
6.32 
6.34 
6.40 
6.44 
6.42 

7.05 
7.11 
8.31 
6.19 
6.19 
6.21 
5.27 
5.21 
5.73 
5.98 
5.99 
6.09 
6.12 
6.16 
5.73 
5.79 
5.97 
6.18 
6.41 

Groundwater 
Elevation 

(feet AMSL) 

579.94 
580.92 
580.88 
580.82 
580.77 
580.81 

580.03 
580.29 
578.95 
581.09 
581.09 
581.12 
581.92 
582.17 
581.63 
581.03 
581.03 
580.95 
580.89 
580.85 
581.05 
581.03 
580.90 
580.68 
580.62 

Depth to 
Water 

(feet btoc) 

N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

7.07 
7.12 
8.32 
6.08 
6.09 
6.10 
5.15 
5.09 
5.61 
5.97 
5.99 
6.08 
6.12 
6.16 
5.73 
5.80 
5.96 
6.18 
6.40 

Groundwater 
Elevation 

(feet AMSL) 

580.01 
580.28 
578.94 
581.20 
581.19 
581.23 
582.04 
582.29 
581.75 
581.04 
581.03 
580.96 
580.89 
580.85 
581.05 
581.02 
580.91 
580.68 
580.63 

Depth to 
Water 

(feet btoc) 

N / A 
N / A 
N / A 
N/A 
N / A 
N / A 

6.95 
701 
8.23 
5.97 
5.98 
5.90 
5.03 
4.88 
5.49 
5.87 
5.90 
5.99 
6.00 
6.06 
5.62 
5.69 
5.87 
6.09 
6.31 

Groundwater 
Elevation 

(feet AMSL) 

580.13 
580.39 
579.03 
581.31 
581.30 
581.43 
582.16 
582.50 
581.87 
581.14 
581.12 
581.05 
581.01 
580.95 
581.16 
581.13 
581.00 
580.77 
580.72 

Depth to 
Water 

(feet btoc) 

N / A 
N / A 
N/A 
N / A 
N / A 
N / A 

6.98 
7.08 
8.27 
5.90 
5.89 
5.88 
4.85 
4.69 
5.37 
5.90 
5.92 
6.01 
6.03 
6.08 
5.65 
5.74 
5.91 
6.14 
6.36 

Groundwater 
Elevation 

(feet AMSL) 

580.10 
580.32 
578.99 
581.38 
581.39 
581.45 
582.34 
582.69 
581.99 
581.11 
581.10 
581.03 
580.98 
580.93 
581.13 
581.08 
580.96 
580.72 
580.67 

CRA 015670 (6) 



TABLE 4.3 Page 11 of 13 

SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

llllllOO 11112100 11113100 11114100 

Monitoring 

Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

N/A' 
N / A 
N / A 
N / A 
N / A 
N / A 

6.72 
6.78 
8.02 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
5.56 
5.59 
5.69 
5.71 
5.76 
5.32 
5.39 
5.57 
5.80 
6.03 

Groundwater 
Elevation 

(feet AMSL) 

580.36 
580.62 
579.24 

581.45 
581.43 
581.35 
581.30 
581.25 
581.46 
581.43 
581.30 
581.06 
581.00 

Depth to 
Water 

(feet btoc) 

N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

6.69 
6.75 
8.14 
5.75 
5.74 
5.78 
4.62 
4.52 
5.13 
5.56 
5.58 
5.68 
5.71 
5.75 
5.22 
5.38 
5.58 
5.80 
6.04 

Groundwater 
Elevation 

(feet AMSL) 

580.39 
580.65 
579.12 
581.53 
581.54 
581.55 
582.57 
582.86 
582.23 
581.45 
581.44 
581.36 
581.30 
581.26 
581.56 
581.44 
581.29 
581.06 
580.99 

Depth to 
Water 

(feet btoc) 

5.65 
5.80 
5.78 
5.76 
5.79 
5.79 

6.58 
6.70 
8.00 
5.74 
5.75 
5.77 
4.63 
4.53 
5.15 
5.56 
5.58 
5.68 
5.71 
5.75 
5.34 
5.39 
5.57 
5.77 
6.00 

Groundwater 
Elevation 

(feet AMSL) 

581.44 
581.44 
581.44 
581.46 
581.42 
581.44 

580.50 
580.70 
579.26 
581.54 
581.53 
581.56 
582.56 
582.85 
582.21 
581.45 
581.44 
581.36 
581.30 
581.26 
581.44 
581.43 
581.30 
581.09 
581.03 

Depth to 
Water 

(feet btoc) 

6.17 
5.80 
5.80 
5.81 
5.85 
5.85 

6.53 
6.69 
7.97 
5.72 
5.72 
5.74 
4.62 
4.51 
5.14 
5.54 
5.56 
5.64 
5.68 
5.72 
5.32 
5.35 
5.54 
5.73 
5.96 

Groundwater 
Elevation 

(feet AMSL) 

580.92 
581.44 
581.42 
581.41 
581.36 
581.38 

580.55 
580.71 
579.29 
581.56 
581.56 
581.59 
582.57 
582.87 
582.22 
581.47 
581.46 
581.40 
581.33 
581.29 
581.46 
581.47 
581.33 
581.13 
581.07 

CRA 015670 (6) 
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SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

11115100 11116100 11117100 11118100 

Monitoring 
Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

5.67 
5.85 
5.81 
5.79 
5.80 
5.81 

6.59 
6.72 
8.01 
5.72 
5.73 
5.75 
4.63 
4.53 
5.15 
5.58 
5.61 
5.69 
5.74 
5.77 
5.37 
5.42 
5.59 
6.01 
6.02 

Groundwater 
Elevation 

(feet AMSL) 

581.42 
581.39 
581.41 
581.43 
581.41 
581.42 

580.49 
580.68 
579.25 
581.56 
581.55 
581.58 
582.56 
582.85 
582.21 
581.43 
581.41 
581.35 
581.27 
581.24 
581.41 
581.40 
581.28 
580.85 
581.01 

Depth to 
Water 

(feet btoc) 

6.14 
5.82 
5.82 
5.83 
5.86 
5.85 

6.60 
6.70 
7.99 
5.71 
5.72 
5.75 
N/A 
N/A 
N/A 
5.59 
5.64 
5.73 
5.77 
5.82 
5.34 
5.36 
5.54 
5.72 
5.94 

Groundwater 
Elevation 

(feet AMSL) 

580.95 
581.42 
581.40 
581.39 
581.35 
581.38 

580.48 
580.70 
579.27 
581.57 
581.56 
581.58 

581.42 
581.38 
581.31 
581.24 
581.19 
581.44 
581.46 
581.33 
581.14 
581.09 

Depth to 
Water 

(feet btoc) 

6.19 
5.88 
5.87 
5.89 
5.91 
5.92 

6.78 
6.86 
8.14 
5.72 
5.75 
5.77 
N/A 
N/A 
N/A 
5.63 
5.69 
5.77 
5.81 
5.85 
5.42 
5.50 
5.69 
5.91 
6.03 

Groundivater 
Elevation 

(feet AMSL) 

580.90 
581.36 
581.35 
581.33 
581.30 
581.31 

580.30 
580.54 
579.12 
581.56 
581.53 
581.56 

581.38 
581.33 
581.27 
581.20 
581.16 
581.36 
581.32 
581.18 
580.95 
581.00 

Depth to 
Water 

(feet btoc) 

6.18 
5.86 
5.86 
5.89 
5.88 
5.90 

6.76 
6.84 
8.12 
5.70 
5.74 
5.76 
N/A 
N/A 
N/A 
5.64 
5.67 
5.75 
5.80 
5.86 
5.40 
5.50 
5.67 
5.92 
6.04 

Groundwater 
Elevation 

(feet AMSL) 

580.91 
581.38 
581.36 
581.33 
581.33 
581.33 

580.32 
580.56 
579.14 
581.58 
581.54 
581.57 

581.37 
581.35 
581.29 
581.21 
581.15 
581.38 
581.32 
581.20 
580.94 
580.99 

CRA 015670 (6) 
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SUMMARY OF PILOT PROJECT GROUNDWATER ELEVATION DATA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

11119100 11120100 11127100 1218100 

Monitoring 

Location 

E-Unit 

EW-4 
WN-3A 
WN-3B 
WN-3C 
WN-3D 
WN-3E 

ER-Unit 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 
WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Depth to 
Water 

(feet btoc) 

6.23 
5.92 
5.93 
5.94 
5.98 
5.97 

6.93 
7.00 
8.36 
5.91 
5.89 
5.90 
4.59 
4.34 
5.29 
5.70 
5.72 
5.83 
5.88 
5.92 
5.45 
5.54 
5.73 
5.97 
6.22 

Groundwater 
Elevation 

(feet AMSL) 

580.86 
581.32 
581.29 
581.28 
581.23 
581.26 

580.15 
580.40 
578.90 
581.37 
581.39 
581.43 
582.60 
583.04 
582.07 
581.31 
581.30 
581.21 
581.13 
581.09 
581.33 
581.28 
581.14 
580.89 
580.81 

Depth to 
Water 

(feet btoc) 

6.23 
5.95 
5.95 
5.98 
5.99 
6.01 

6.85 
6.95 
8.19 
5.90 
5.91 
5.92 
4.66 
4.48 
4.36 
5.72 
5.76 
5.85 
5.88 
5.92 
5.48 
5.55 
5.73 
5.97 
6.18 

Groundwater 
Elevation 

(feet AMSL) 

580.86 
581.29 
581.27 
581.24 
581.22 
581.22 

580.23 
580.45 
579.07 
581.38 
581.37 
581.41 
582.53 
582.90 
583.00 
581.29 
581.26 
581.19 
581.13 
581.09 
581.30 
581.27 
581.14 
580.89 
580.85 

Depth to 
Water 

(feet btoc) 

5.96 
6.09 
6.09 
6.0S 
6.09 
6.09 

5.93 
6.35 
6.09 
6.14 
6.15 
6.18 
6.05 
6.22 
6.32 
6.87 
6.88 
6.90 
6.87 
6.86 
5.64 
5.68 
5.74 
5.72 
5.90 

Groundivater 
Elevation 

(feet AMSL) 

581.13 
581.15 
581.13 
581.14 
581.12 
581.14 

581.15 
581.05 
581.17 
581.14 
581.13 
581.15 
581.14 
581.16 
581.04 
580.14 
580.14 
580.14 
580.14 
580.15 
581.14 
581.14 
581.13 
581.14 
581.13 

Depth to 
Water 

(feet btoc) 

6.28 
6.41 
6.39 
6.39 
6.40 
6.40 

6.22 
6.52 
6.44 
6.45 
6.45 
6.48 
6.36 
6.57 
6.55 
6.20 
6.19 
6.20 
6.19 
6.18 
5.95 
5.99 
6.06 
6.03 
6.19 

Groundwater 
Elevation 

(feet AMSL) 

580.81 
580.83 
580.83 
580.83 
580.81 
580.83 

580.86 
580.88 
580.82 
580.83 
580.83 
580.85 
580.83 
580.81 
580.81 
580.81 
580.83 
580.84 
580.82 
580.83 
580.83 
580.83 
580.81 
580.83 
580.84 

' AMSL - Above Mean Sea Level 

btoc - below top of casing 

' Not Available 

CRA 015670 (6) 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 

CRA 15670 (6) 

Sample Name 

GW-100900-WP-042 
GW-lOllOO-WP-070 
GW-101400-WP-108 
GW-101700-WP-153 
GW-101800-WP-165 
GW-101900-WP-171 
GW-102000-WP-195 
GW-102100-WP-201 
GW-102200-WP-220 
GW-102300-WP-234 
GW-102400-WP-248 
GW-102500-WP-261 
GW-102600-WP-280 
GW-102700-WP-299 
GW-102800-WP-318 
GW-102900-WP-337 
GW-103000-WP-353 
GW-103100-WP-381 
GW-llOlOO-WP-394 
GW-110200-WP-414 
GW-110300-WP-427 
GW-110400-WP-440 
GW-110500-WP-460 
GW-110600-WP-468 
GW-110700-WP-486 
GW-110800-WP-499 
GW-110900-WP-513 
GW-lllOOO-WP-526 
GW-llllOO-WP-540 
GW-111200-WP-553 
GW-111300-WP-572 
GW-111400-WP-586 
GW-111500-WP-599 
GW-111600-WP-619 
GW-111700-WP-632 
GW-111800-WP-646 
GW-111900-WP-664 
GW-112000-WP-678 

Date 

10/9/2000 
10/11/2000 
10/14/2000 
10/17/2000 
10/18/2000 
10/19/2000 
10/20/2000 
10/21/2000 
10/22/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 

Conductivity 

(mslcm)' 

16.5 
13.89 
12.68 
5.54 
3.31 
2.62 
1.9 
1.55 
1.411 
1.443 
1.311 
1.166 
1.066 
0.99 
0.881 
0.956 
0.89 
0.926 
0.844 
0.787 
0.779 
0.577 
0.708 
0.73 
0.747 
0.796 
0.777 
0.711 
0.727 
0.75 
0.716 
0.701 
0.694 
0.715 
0.729 
0.729 
0.761 
0.886 

Dissolved Oxygen 

(mglL)^ 

0.64 
0.45 
0.2 
0.07 
0.46 
0.31 
0.13 
0.1 
0.15 
0.38 
0.18 
0.2 
0.23 
0.39 
0.4 
0.06 
0.14 
0.11 
0.12 
0.14 
0.07 
0.11 
0.1 
0.25 
0.22 
0.21 
0.22 
0.18 
0.15 
0.1 
0.29 
0.23 
0.27 
0.28 
0.25 
0.28 
0.11 
0.08 

ORP 

(millivolts) 

246 
31 
122 
85 
204 
200 
36 
104 
18 
282 
163 
130 
126 
151 
123 
42 
93 
43 
-12 
-15 
2 
58 
-18 
136 
70 
83 
98 
31 
12 
41 
84 
116 
39 
86 
93 
93 
-24 
191 

pH 

(std.units)^ 

8.81 
8.73 
8.85 
8.92 
8.94 
8.97 
8.99 
8.99 
8.89 
8.79 
8.86 
8.87 
8.82 
8.76 
8.79 
8.80 
8.88 
8.54 
8.56 
8.54 
8.61 
8.60 
8.59 
8.61 
8.64 
8.48 
8.55 
8.56 
8.36 
8.43 
8.36 
8.36 
8.33 
8.41 
8.33 
8.30 
8.31 
9.15 

Temperature 

(Celsius) 

12.22 
12.87 
11.94 
12.54 
12.53 
13.13 
13.17 
13.45 
13.14 
14.55 
12.68 
12.55 
12.88 
13.09 
12.24 
13.01 
12.53 
13.43 
14.09 
14.11 
13.99 
13.73 
14.05 
13.05 
13.02 
13.19 
11.33 
11.97 
12.64 
12.15 
10.91 
11.06 
11.88 
10.92 
10.63 
10.62 
11.58 
10.14 

Turbidity 

(NTU)* 

2.33 
1.94 
2.48 
3.15 
4.1 
3.54 
5.11 
3.48 
3.27 
16.7 
25.6 
5.21 
5.28 
3.42 
4.32 
10.1 
2.38 
2.23 
1.76 
1.69 
11.9 
2.1 
1.83 
1.82 
2.53 
3.68 
2.1 
2.76 
1.72 
1.29 
2.01 
1.86 
3.29 
2.06 
3.42 
3.35 
1.09 
2.2 
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GROUNDWATER RESULTS FOR HELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-3 
EW-3 
EW-3 

CRA 15670 (6) 

Sample Name 

GW-100900-WP-043 
GW-lOllOO-WP-071 
GW-101400-WP-109 
GW-101700-WP-154 
GW-101900-WP-172 
GW-102100-WP-202 
GW-102300-WP-235 
GW-102400-WP-249 
GW-102500-WP-262 
GW-102600-WP-281 
GW-102700-WP-300 
GW-102800-WP-319 
GW-102900-WP-338 
GW-103000-WP-354 
GW-103100-WP-382 
GW-llOlOO-WP-395 
GW-110200-WP-415 
GW-110300-WP-428 
GW-110400-WP-441 
GW-110500-WP-461 
GW-110600-WP-469 
GW-110700-WP-487 
GW-110800-WP-500 
GW-110900-WP-514 
GW-lllOOO-WP-527 
GW-llllOO-WP-541 
GW-111200-WP-554 
GW-111300-WP-573 
GW-111400-WP-587 
GW-111500-WP-600 
GW-111600-WP-620 
GW-111700-WP-633 
GW-111800-WP-647 
GW-111900-WP-665 
GW-112000-WP-679 
GW-100900-WP-044 
GW-lOllOO-WP-072 
GW-101400-WP-llO 

Date 

10/9/2000 
10/11/2000 
10/14/2000 
10/17/2000 
10/19/2000 
10/21/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
10/9/2000 
10/11/2000 
10/14/2000 

Conductivity 

(mslcm)' 

12.74 
11.27 
10.23 
8.66 
6.87 
5.61 
5.78 
5.59 
5.9 
5.19 
4.93 
4.08 
4.64 
4.5 
4.29 
4.32 
4.28 
4.03 
0.13 
3.82 
3.66 
3.61 
3.58 
3.62 
3.49 
3.56 
3.55 
3.42 
3.31 
3.38 
3.05 
3.26 
3.26 
3.17 
3.52 
13.9 
11.85 
10.92 

Dissolved Oxygen 

(mglL)^ 

0.3 
0.34 
0.18 
0.05 
0.17 
0.05 
0.29 
0.26 
0.16 
0.12 
0.06 
0.47 
0.09 
0.09 
0.1 
0.06 
0.1 
0.05 
0.08 
0.09 
0.27 
0.2 
0.23 
0.12 
0.32 
0.07 
0.08 
0.33 
0.14 
0.11 
0.3 
0.19 
0.24 
0.14 
0.17 
0.32 
0.28 
0.29 

ORP 

(millivolts) 

178 
17 
105 
48 
97 
64 
265 
159 
127 
120 
82 
88 
53 
69 
18 
-24 
-20 
15 
37 
-26 
96 
60 
88 
70 
-2 
-8 
7 
63 
98 
14 
65 
-6 
-10 
-43 
-202 
155 
17 
72 

pH 

(std.units)^ 

8.78 
8.71 
8.78 
8.79 
8.81 
8.84 
8.69 
8.76 
8.80 
8.78 
8.75 
8.78 
8.79 
8.84 
8.64 
8.66 
8.62 
8.66 
8.72 
8.69 
8.71 
8.75 
8.69 
8.81 
8.78 
8.57 
8.54 
8.62 
8.63 
8.55 
8.60 
8.60 
8.56 
8.61 
9.41 
8.81 
8.75 
8.82 

Temperature 

(Celsius) 

12.54 
13.24 
12.21 
12.85 
13.35 
13.45 
15.06 
12.67 
12.31 
12.8 
13.09 
12.16 
12.73 
12.3 
13.38 
14.13 
14.16 
14.12 
13.77 
13.91 
12.88 
12.81 
13.08 
11 

11.75 
12.41 
11.9 
10.91 
10.88 
11.84 
10.92 
10.79 
10.79 
11.27 
10.12 
12.12 
12.87 
12.4 

Turbidity 

(NTU)* 

2.03 
1.71 
1.41 
1.63 
1.91 
1.72 
2.79 
2.22 
2.06 
2.13 
2.5 
4.32 
1.57 
1.6 
1.42 
1.56 
1.58 
2.21 
1.62 
1.49 
1.59 
1.33 
2.27 
2.29 
2.31 
2.68 
1.21 
1.26 
1.78 

2 
1.32 
1.42 
1.42 
1.03 
1.43 
3.22 
2.36 
1.87 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-4 
EW-4 
EW-4 
EW-4 
EW-4 

CRA 15670 (6) 

Sample Name 

GW-101700-WP-152 
GW-101900-WP-173 
GW-102100-WP-203 
GW-102300-WP-236 
GW-102400-WP-250 
GW-102500-WP-263 
GW-102600-WP-282 
GW-102700-WP-301 
GW-102800-WP-320 
GW-102900-WP-339 
GW-103000-WP-355 
GW-1031G0-WP-383 
GW-llOlOO-WP-396 
GW-110200-WP-416 
GW-110300-WP-429 
GW-110400-WP-442 
GW-110500-WP-462 
GW-110600-WP-470 
GW-110700-WP-^88 
GW-110800-WP-501 
GW-110900-WP-515 
GW-lllOOO-WP-528 
GW-llllOO-WP-542 
GW-111200-WP-555 
GW-111300-WP-574 
GW-111400-WP-588 
GW-111500-WP-601 
GW-111600-WP-621 
GW-111700-WP-634 
GW-111800-WP-648 
GW-111900-WP-649 
GW-111900-WP-666 
GW-11200a-WP-680 
GW-100200-WP-007 
GW-100500-WP-014 
GW-100700-WP-020 
GW-101600-WP-136 
GW-101900-WP-174 

Date 

10/17/2000 
10/19/2000 
10/21/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 

11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/19/2000 
11/20/2000 
10/2/2000 
10/5/2000 
10/7/2000 

10/16/2000 
10/19/2000 

Conductivity 

(mslcm) ^ 

10.32 
8.29 
6.48 
5.38 
6.36 
5.54 
5.58 
3.52 
1.37 
4.82 
4.6 
4.6 
4.17 
4.24 
3.97 
3.96 
3.99 
3.89 
3.8 
3.69 
3.75 
3.72 
3.71 
3.66 
3.51 
3.5 
3.54 
3.25 
3.45 
3.45 
0.784 
3.41 
3.84 
9.8 
7.29 
4.99 
3.06 
2.59 

Dissolved Oxygen 

(mg/L)^ 

0.13 
0.09 
0.03 
0.37 
0.13 
0.29 
0.08 
0.11 
0.07 
0.4 
0.1 
0.12 
0.36 
0.29 
0.08 
0.08 
0.11 
0.16 
0.12 
0.11 
0.12 
0.11 
0.35 
0.14 
0.19 
0.19 
0.14 
0.21 
0.03 
0.05 
0.31 
0.16 
0.2 
0.94 
2.51 
0.73 
0.32 
0.09 

ORP 

(millivolts) 

152 
45 
2 

249 
150 
133 
115 
79 
19 
51 
32 
8 

-18 
-20 
30 
8 

-28 
78 
46 
66 
42 
-39 
-17 
-12 
42 
75 
-3 
44 
-22 
-21 
236 
-51 
-218 
102 
215 
213 
70 
21 

pH 
(std.units)^ 

8.80 
8.84 
8.85 
8.70 
8.79 
8.78 
8.80 
8.75 
8.80 
8.80 
8.85 
8.67 
8.68 
8.71 
8.64 
8.73 
8.73 
8.73 
8.77 
8.78 
8.82 
8.79 
8.59 
8.65 
8.66 
8.66 
8.61 
8.71 
8.66 
8.69 
6.63 
8.65 
9.45 
8.67 
8.75 
8.74 
8.80 
8.66 

Temperature 

(Celsius) 

12.73 
12.84 
13.09 
15.02 
12.39 
12.54 
12.57 
13.12 
12.19 
12.85 
12.23 
13.21 
13.76 
13.81 
13.83 
13.61 
13.83 
12.75 
12.81 
12.88 
11.35 
12.14 
12.39 
12.07 
11.28 
11.21 
12.11 
11.32 
10.83 
10.84 
12.86 
11.24 
10.48 
14.2 
12.38 
11.4 

12.25 
13.34 

Turbidity 

(NTU)* 

1.52 
1.61 
1.89 
3.09 
5.2 
2.99 
2.42 
2.49 
3.49 
1.75 
1.73 
1.62 
1.51 
1.49 
2.13 
1.5 
1.84 
1.72 
1.66 
1.85 
1.8 
2.17 
0.87 
1.28 
1.42 
1.36 
1.63 
1.42 
2.09 
2.12 
0.82 
0.84 
1.26 

-
-

1.23 
5.6 
0.4 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 
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Location 

EW-4 
EW-4 
EW-4 
EW-4 
EW-4 
EW-4 
EW-4 
RW-1 
RW-2 
RW-3 

WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
CRA 15670 (6) 

Sample Name 

GW-102100-WP-204 
GW-103000-WP-346 
GW-110200-WP-403 
GW-110500-WP-449 
GW-111300-WP-561 
GW-111600-WP-608 
GW-112000-WP-667 
GW-102300-WP-231 
GW-102300-WP-232 
GW-102300-WP-233 
GW-100800-WP-021 
GW-100900-WP-041 
GW-100900-WP-045 
GW-lOlOOO-WP-050 
GW-lOlOOO-WP-055 
GW-lOllOO-WP-060 
GW-lOllOO-WP-073 
GW-101200-WP-078 
GW-101200-WP-083 
GW-101300-WP-088 
GW-101300-WP-098 
GW-101400-WP-103 
GW-101400-WP-lll 
GW-101500-WP-116 
GW-101500-WP-126 
GW-101600-WP-131 
GW-101600-WP-142 
GW-101700-WP-147 
GW-101800-WP-155 
GW-101800-WP-166 
GW-101900-WP-180 
GW-102000-WP-190 
GW-102100-WP-1% 
GW-102200-WP-210 
GW-102300-WP-221 
GW-102400-WP-238 
GW-102500-WP-251 
GW-102500-WP-265 

Date 

10/21/2000 
10/30/2000 
11/2/2000 
11/5/2000 
11/13/2000 
11/16/2000 
11/20/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/8/2000 
10/9/2000 
10/9/2000 
10/10/2000 
10/10/2000 
10/11/2000 
10/11/2000 
10/12/2000 
10/12/2000 
10/13/2000 
10/13/2000 
10/14/2000 
10/14/2000 
10/15/2000 
10/15/2000 
10/16/2000 
10/16/2000 
10/17/2000 
10/18/2000 
10/18/2000 
10/19/2000 
10/20/2000 
10/21/2000 
10/22/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/25/2000 

Conductivity 

(mslcm) * 

2.30 
2.55 
2.63 
2.49 
2.66 
2.49 
2.42 
0275 
0.272 
0.271 
1.38 

-
1.299 
1236 
1.257 
1.113 
1.233 
1.12 
1.177 
1.08 
1.078 
1.057 
1.021 
1.62 
1.021 
0.969 
0.975 
0.988 
0.984 
0.962 
0.975 
1.055 
0.885 
1.034 
0.942 
0.985 
0.94 
0.928 

Dissolved Oxygen 

(mglL)^ 

0J03 
0.11 
0.11 
0.07 
022 
0J06 
026 
10.6 
9.9 
9.92 

1 
OM 
nsz 
0.68 
053 
OM 
0.48 
047 
037 
0 3 
055 
OS 
058 
031 
032 
061 
038 
OM 
053 
039 
025 
033 
027 
02 
029 
038 
026 
038 

ORP 

(millivolts) 

-25 
4 
37 
137 
185 
38 
201 
283 
316 
348 
205 
150 
247 
237 
229 
213 
237 
2W 
310 
263 
254 
261 
236 
265 
279 
239 
211 
200 
262 
200 
142 
90 
233 
146 
256 
304 
274 
270 

pH 
(std.units)^ 

8.63 
8.62 
8.50 
8.49 
837 
839 
834 
7.75 
7.68 
7.71 
727 
725 
7.08 
7.19 
7.06 
7.16 
7.25 
721 
7.09 
7.13 
7.01 
7.07 
7.03 
7.11 
7.07 
7.13 
7.08 
6.98 
6.98 
6.92 
6.90 
7.18 
7.02 
6.99 
6.89 
6.90 
6.97 
6.87 

Temperature 

(Celsius) 

13.38 
13.22 
12.66 
12.64 
8.88 
8.55 
7.64 
14.54 
14.75 
14.72 
12.73 
12.73 
13.1 

12.63 
12.54 
12.82 
12.34 
12.9 

13.57 
13.14 
13.69 
13.22 
134 
13.12 
13.12 
12.95 
13.18 
13.27 
12.71 
1337 
13.52 
13.5 
13.24 
13.23 
13.36 
13.39 
13.21 
13.33 

Turbidity 

(NTU)* 

1.89 
1.47 
0.49 
0.66 
2.89 
1.43 
0.45 
0.71 
1.88 
0.78 
9.28 
3.28 
2.04 
2.59 
2.37 
2.09 
1.84 
1.44 
1.99 
137 
1.79 
5.48 
3.72 
1.04 
1.5 
0.69 
12 

0.83 
1.81 
4.1 
0.95 
2.12 
5.11 
1.43 
0.73 
4.48 
1.59 
3.25 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IA 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 

CRA 15670 (6) 

Sample Name 

GW-102600-WP-270 
GW-102600-WP-284 
GW-102700-WP-289 
GW-102700-WP-303 
GW-102800-WP-308 
GW-102800-WP-322 
GW-102900-WP-327 
GW-102900-WP-341 
GW-103000-WP-347 
GW-103000-WP-366 
GW-103100-WP-371 
GW-llOlOO-WP-384 
GW-110200-WP-404 
GW-110300-WP-417 
GW-110400-WP-430 
GW-110500-WP-450 
GW-110600-WP-471 
GW-110700-WP-476 
GW-110800-WP-489 
GW-110900-WP-503 
GW-lllOOO-WP-516 
GW-llllOO-WP-530 
GW-111200-WP-543 
GW-111300-WP-562 
GW-111400-WP-576 
GW-111500-WP-589 
GW-111600-WP-609 
GW-111700-WP-622 
GW-111800-WP-636 
GW-111900-WP-654 
GW-112000-WP-668 
GW-112700-WP-694 
GW-121800-WP-699 
GW-100800-WP-022 
GW-100900-WP-040 
GW-100900-WP-046 
GW-lOlOOO-WP-051 
GW-lOlOOO-WP-056 

Date 

10/26/2000 
10/26/2000 
10/27/2000 
10/27/2000 
10/28/2000 
10/28/2000 
10/29/2000 
10/29/2000 
10/30/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
11/27/2000 
12/18/2000 
10/8/2000 
10/9/2000 
10/9/2000 
10/10/2000 
10/10/2000 

Conductivity 

(ms/cm) ^ 

0.922 
0.963 
0.927 
0.935 
0.88 
0.982 
0.898 
0.894 
0.968 
0.928 
0.914 
896 
0.869 
0.814 
0.835 
0.854 
0.804 
0.864 
0.803 
0.806 
0.834 
0.827 
0.38 
0.806 
0.853 
0.833 
0.84 
0.052 
0.057 
0.911 
0.871 
0.919 
0.734 
2.01 
22 
2.64 
2.37 
2.55 

Dissolved Oxygen 

(mg/L)'' 

0.38 
0.23 
0.32 
0.34 
0.52 
0.54 
0.32 
0.18 
0.3 
0.39 
0.35 
0.32 
0.37 
0.27 
0.32 
0.24 
0.37 
0.26 
0.34 
0.26 
0.25 
0.35 
0.37 
0.36 
031 
0.24 
0.25 
0.28 
0.22 
0.27 
0.22 
0.15 
0.34 
0.49 
0.61 
0.52 
0.55 
0.58 

ORP 

(millivolts) 

318 
216 
298 
294 
251 
276 
277 
97 
265 
239 
249 
243 
78 
255 
289 
73 
254 
265 
269 
235 
255 
260 
283 
178 
256 
227 
225 
248 
252 
50 
59 
-155 
-159 
179 
193 
234 
213 
210 

pH 

(std. units)' 

6.93 
6.81 
6.87 
6.86 
7.09 
7.06 
6.96 
6.93 
6.98 
6.96 
6.79 
6.82 
6.81 
6.84 
6.85 
6.93 
6.77 
6.83 
6.88 
6.86 
6.91 
6.61 
6.62 
6.74 
6.63 
6.63 
6.71 
6.61 
6.65 
6.93 
6.82 
7.83 
6.94 
6.98 
6.97 
6.95 
7.03 
7.07 

Temperature 

(Celsius) 

13.29 
13.77 
13.26 
13.22 
132 
12.97 
13.14 
13.09 
13.02 
13.13 
13.51 
13.57 
13.49 
13.25 
13.18 
13.34 
13.36 
13.09 
12.96 
12.6 
12.46 
13.11 
12.92 
12.71 
12.51 
12.46 
12.39 
12.00 
11.97 
12.33 
11.94 
12.31 
11.51 
11.47 
11.57 
12.05 
11.43 
11.69 

Turbidity 

(NTU)* 

1.97 
2.09 
12 
2.48 
0.58 
2.5 
0.66 
0.68 
0.8 
1.48 
0.87 
1.65 
1.62 
2.04 
1.39 
1.08 
437 
2.62 
1.65 
3.68 
1.73 
1.29 
0.64 
1.39 
12 
1.29 
1.24 
0.72 
0.75 
1.13 
1.46 
1.61 
1.06 
3.95 
24 
4.23 
2.59 
2.78 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
CRA 15670 (6) 

Sample Name 

GW-lOllOO-WP-061 
GW-lOllOO-WP-074 
GW-101200-WP-079 
GW-101200-WP-084 
GW-101300-WP-089 
GW-101300-WP-099 
GW-101400-WP-104 
GW-101400-WP-112 
GW-101500-WP-117 
GW-101500-WP-127 
GW-101600-WP-132 
GW-101600-WP-143 
GW-101700-WP-148 
GW-101800-WP-156 
GW-101800-WP-167 
GW-101900-WP-181 
GW-102000-WP-191 
GW-102100-WP-197 
GW-102200-WP-211 
GW-102300-WP-2?? 
GW-102400-WP-239 
GW-102500-WP-252 
GW-102500-WP-266 
GW-102600-WP-271 
GW-102600-WP-285 
GW-102700-WP-290 
GW-102700-WP-304 
GW-102800-WP-309 
GW-102800-WP-323 
GW-102900-WP-328 
GW-102900-WP-342 
GW-103000-WP-348 
GW-103000-WP-367 
GW-103100-WP-372 
GW-110100-WP-385 
GW-110200-WP-405 
GW-110300-WP-418 
GW-110400-WP-431 

Date 

10/11/2000 
10/11/2000 
10/12/2000 
10/12/2000 
10/13/2000 
10/13/2000 
10/14/2000 
10/14/2000 
10/15/2000 
10/15/2000 
10/16/2000 
10/16/2000 
10/17/2000 
10/18/2000 
10/18/2000 
10/19/2000 
10/20/2000 
10/21/2000 
10/22/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/25/2000 
10/26/2000 
10/26/2000 
10/27/2000 
10/27/2000 
10/28/2000 
10/28/2000 
10/29/2000 
10/29/2000 
10/30/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 

Conductivity 

(mslcm) ̂  

2.13 
2.07 
1.93 
1.91 
1.75 
1.78 
1.65 
1.63 
1.56 
1.57 
1.5 
1.55 
1.461 
1.436 
1.464 
1.394 
1.317 
1.305 
1.423 
1.423 
1.441 
1.44 
1.461 
1413 
1.424 
1.379 
1.38 
1.36 
1.392 
1.362 
1.382 
1.354 
1.361 
1.348 
1.307 
1.269 
1.228 
1.242 

Dissolved Oxygen 

(mglL)^ 

0.48 
0.54 
047 
0.49 
0.6 
0.53 
0.31 
0.57 
0.48 
0.53 
0.5 
0.58 
0.32 
04 
0.45 
0.19 
0.24 
0.28 
027 
0.36 
0.39 
0.36 
0.37 
037 
03 
047 
0.44 
0.49 
0.5 
04 
0.35 
0.36 
041 
0.36 
0.24 
0.18 
0.22 
0.28 

ORP 

(millivolts) 

198 
176 
199 
263 
229 
235 
194 
213 
295 
263 
210 
201 
194 
242 
205 
144 
118 
228 
161 
241 
281 
267 
261 
302 
217 
254 
282 
249 
262 
248 
112 
252 
230 
237 
220 
99 
221 
261 

pH 
(std. units)' 

6.99 
7.08 
6.95 
6.89 
6.90 
6.88 
6.83 
6.82 
7.01 
6.89 
6.92 
6.87 
6.69 
6.69 
6.64 
6.63 
6.70 
6.76 
6.73 
6.64 
6.64 
6.70 
6.62 
6.68 
6.55 
6.64 
6.64 
6.74 
6.74 
6.69 
6.71 
6.72 
6.70 
6.53 
6.56 
6.54 
6.59 
6.64 

Temperature 

(Celsius) 

11.64 
11.38 
11.74 
1246 
12.03 
13.02 
12.04 
1241 
12.1 
12.12 
11.9 
12.19 
12.38 
11.84 
12.5 
12.49 
12.57 
1246 
12.44 
12.59 
12.65 
12.5 
12.62 
12.63 
13.08 
12.61 
12.44 
12.36 
12.38 
12.51 
124 
1247 
12.67 
13.07 
12.91 
13.03 
12.75 
12.72 

Turbidity 

(NTU)* 

1.67 
1.98 
0.93 
1.42 

1 
0.94 
5.51 
1.33 
13 

0.94 
0.94 
0.69 
0.74 
1.64 
4.1 
0.97 
0.51 
04 
243 
0.66 
127 
1.01 
1.07 
1.7 
2.29 
133 
1.29 
0.67 
1.13 
0.67 
0.69 
1.16 
0.54 
0.59 
0.69 
0.83 
0.93 
0.9 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
CRA 15670 (6) 

Sample Name 

GW-110500-WP-451 
GW-110600-WP-472 
GW-11070O-WP-477 
GW-110800-WP-490 
GW-110900-WP-504 
GW-lllOOO-WP-517 
GW-llllOO-WP-531 
GW-111200-WP-544 
GW-111300-WP-563 
GW-111400-WP-577 
GW-111500-WP-590 
GW-111600-WP-610 
GW-111700-WP-623 
GW-111800-WP-637 
GW-111900-WP-655 
GW-112000-WP-669 
GW-112700-WP-695 
GW-121800-WP-700 
GW-100800-WP-023 
GW-100900-WP-039 
GW-100900-WP-047 
GW-lOlOOO-WP-052 
GW-lOlOOO-WP-057 
GW-lOllOO-WP-062 
GW-lOllOO-WP-075 
GW-101200-WP-080 
GW-101200-WP-085 
GW-101300-WP-090 
GW-101300-WP-lOO 
GW-101400-WP-105 
GW-101400-WP-113 
GW-101500-WP-118 
GW-101500-WP-128 
GW-101600-WP-133 
GW-101600-WP-144 
GW-101700-WP-149 
GW-101800-WP-157 
GW-101800-WP-168 

Date 

11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
11/27/2000 
12/18/2000 
10/8/2000 
10/9/2000 
10/9/2000 
10/10/2000 
10/10/2000 
10/11/2000 
10/11/2000 
10/12/2000 
10/12/2000 
10/13/2000 
10/13/2000 
10/14/2000 
10/14/2000 
10/15/2000 
10/15/2000 
10/16/2000 
10/16/2000 
10/17/2000 
10/18/2000 
10/18/2000 

Conductivity 

(mslcm)' 

1.23 
1.238 
1.243 
1.257 
1.175 
1.262 
1.184 
1.226 
1.185 
1.233 
1.177 
1.145 
0.003 
0.011 
1.175 
1.198 
1.298 
1.236 
5.02 
441 
4.79 
4.61 
4.59 
4.37 
4.46 
4.07 
4.24 
4.58 
448 
4.81 
4.86 
4.54 
4.29 
3.09 
2.51 
1.85 
1.52 
1.355 

Dissolved Oxygen 

(mglL)^ 

0.22 
037 
0.35 
0.35 
0.32 
0.32 
0.27 
031 
0.36 
0.33 
0.22 
0.17 
027 
021 
0.22 
021 
0.13 
0.34 
0.41 
0.46 
0.45 
0.35 
0.54 
047 
041 
0.35 
0.42 
0.46 
0.3 
0.45 
0.5 
04 
0.56 
0.44 
0.25 
0.13 
0.34 
0.49 

ORP 

(millivolts) 

102 
239 
240 
257 
220 
243 
722 
255 
172 
240 
204 
90 
218 
224 
60 
73 

-136 
-130 
149 
204 
203 
177 
197 
166 
153 
150 
206 
177 
178 
148 
141 
280 
199 
182 
135 
113 
164 
111 

pH 

(std. units)' 

6.62 
6.51 
6.60 
6.68 
6.61 
6.73 
6.40 
6.45 
648 
6.50 
646 
6.53 
6.54 
6.59 
6.62 
6.66 
7.54 
6.54 
8.45 
8.43 
8.36 
8.52 
8.62 
8.49 
8.23 
8.60 
8.52 
8.63 
8.50 
8.66 
8.65 
8.71 
8.84 
9.09 
9.10 
921 
9.25 
9.19 

Temperature 

(Celsius) 

12.81 
12.86 
12.64 
12.56 
12.26 
12.06 
12.59 
12.48 
12.24 
12.05 
11.96 
12.12 
11.99 
11.99 
11.97 
11.83 
11.9 
10.87 
11.07 
11.21 
11.65 
11.15 
11.12 
11.28 
11.27 
11.54 

12 
11.76 
12.5 
11.71 
12.11 
11.73 
11.59 
11.59 
11.9 
12.46 
11.79 
12.5 

Turbidity 

(NTU)* 

0.88 
3.25 
1.32 
2.11 
42 
3.88 
1.1 

0.68 
3.39 
5.38 
2.65 
2.55 
0.68 
0.64 
0.75 
0.97 
1.33 
1.32 
6.12 
3.43 
6.26 
3.32 
7.05 
2.84 
2.37 
2.22 

2 
1.67 
24 
3.66 
4.66 
4.91 
6.66 
11.9 
12.2 
0.74 
18.3 
20 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
CRA 15670 (6) 

Sample Name 

GW-101900-WP-182 
GW-102000-WP-192 
GW-102100-WP-198 
GW-102200-WP-212 
GW-102300-WP-223 
GW-102400-WP-240 
GW-102500-WP-253 
GW-102500-WP-267 
GW-102600-WP-272 
GW-102600-WP-286 
GW-102700-WP-291 
GW-102700-WP-305 
GW-102800-WP-310 
GW-102800-WP-324 
GW-102900-WP-329 
GW-102900-WP-343 
GW-103000-WP-349 
GW-103000-WP-368 
GW-103100-WP-373 
GW-llOlOO-WP-386 
GW-110200-WP-406 
GW-110300-WP-419 
GW-110400-WP-432 
GW-110500-WP-452 
GW-110600-WP-473 
GW-110700-WP-478 
GW-110800-WP-491 
GW-110900-WP-505 
GW-lllOOO-WP-518 
GW-llllOO-WP-532 
GW-111200-WP-545 
GW-111300-WP-564 
GW-111400-WP-578 
GW-111500-WP-591 
GW-111600-WP-611 
GW-111700-WP-624 
GW-111800-WP-638 
GW-111900-WP-656 

Date 

10/19/2000 
10/20/2000 
10/21/2000 
10/22/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/25/2000 
10/26/2000 
10/26/2000 
10/27/2000 
10/27/2000 
10/28/2000 
10/28/2000 
10/29/2000 
10/29/2000 
10/30/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 

Conductivity 

(ms/cm)' 

1.012 
1.432 
0.74 

0.746 
0.713 
0.733 
0.747 
0.739 
0.724 
0.732 
0.839 
0.688 
0.716 
0.694 
0.726 
0.705 
0.684 
0.682 
0.677 
0.665 
0.622 
0.593 
0.603 
0.598 
0.599 
0.589 
0.648 
0.609 
0.608 
0.636 
0.643 
0.635 
0.635 
0.683 
0.812 
0.821 
0.814 
0.944 

Dissolved Oxygen 

(mglL)^ 

0.11 
0.26 
0.26 
0.14 
0.26 
0.34 
0.32 
0.38 
0.31 
0.26 
047 
049 
031 
0.39 
0.19 
0.35 
0.38 
0.34 
0.26 
021 
0.29 
0.28 
0.24 
021 
0.32 
0.31 
021 
031 
0.32 
0.32 
0.29 
031 
03 
0.22 
0.29 
0.24 
0.19 
0.22 

ORP 

(millivolts) 

45 
109 
129 
70 
156 
191 
160 
183 
200 
142 
152 
269 
153 
171 
131 
98 
151 
127 
118 
99 
-7 
122 
155 
5 

141 
143 
152 
127 
152 
127 
171 
90 
159 
122 
5 

140 
138 
-18 

pH 

(std. units)' 

9.24 
9.18 
9.39 
9.29 
9.07 
9.08 
9.16 
9.02 
9.09 
8.95 
8.97 
8.62 
9.08 
9.12 
9.05 
8.65 
9.08 
9.07 
8.93 
8.94 
8.90 
8.93 
9.01 
8.92 
8.85 
8.94 
8.90 
8.97 
8.87 
8.69 
8.69 
8.73 
8.62 
8.64 
8.57 
8.53 
8.61 
8.42 

Temperature 

(Celsius) 

12.54 
12.54 
12.68 
12.63 
12.9 

12.95 
12.8 

12.94 
12.97 
13.33 
12.88 
12.82 
12.69 
12.6 
12.78 
2.71 
12.7 
12.83 
13.25 
13.15 
13.16 
12.96 
12.87 
13.02 
13.02 
12.64 
12.62 
12.19 
12.02 
12.5 
124 
12.02 
11.88 
11.66 
11.85 
11.93 
11.95 
11.66 

Turbidity 

(NTU)* 

20.4 
1.28 
18.7 
174 
0.66 
184 
14.2 
2.37 
12.2 
10.9 
5.91 
8.79 

9 
11.8 
7.53 
7.61 
8.27 
8.06 
7.54 
7.17 
7.1 
7.5 
7.56 
8.38 
5.92 
6.58 
6.9 
6.83 
7.27 
4.44 
641 
6.13 
6.31 
5.68 
5.72 
3.44 
3.52 
4.02 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-IC 
WN-IC 
WN-IC 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
CRA 15670 (6) 

Sample Name 

GW-112000-WP-670 
GW-112700-WP-696 
GW-121800-WP-701 
GW-100800-WP-024 
GW-100900-WP-038 
GW-100900-WP-048 
GW-lOlOOO-WP-053 
GW-lOlOOO-WP-058 
GW-lOllOO-WP-063 
GW-lOllOO-WP-076 
GW-101200-WP-081 
GW-101200-WP-086 
GW-101300-WP-091 
GW-101300-WP-lOl 
GW-101400-WP-106 
GW-101400-WP-114 
GW-101500-WP-119 
GW-101500-WP-129 
GW-101600-WP-134 
GW-101600-WP-145 
GW-101700-WP-150 
GW-101800-WP-158 
GW-101800-WP-169 
GW-101900-WP-183 
GW-102000-WP-193 
GW-102100-WP-199 
GW-102200-WP-213 
GW-102300-WP-224 
GW-102400-WP-241 
GW-102500-WP-254 
GW-102500-WP-268 
GW-102600-WP-273 
GW-102600-WP-287 
GW-102700-WP-292 
GW-102700-WP-306 
GW-102800-WP-311 
GW-102800-WP-325 
GW-102900-WP-330 

Date 

11/20/2000 
11/27/2000 
12/18/2000 
10/8/2000 
10/9/2000 
10/9/2000 
10/10/2000 
10/10/2000 
10/11/2000 
10/11/2000 
10/12/2000 
10/12/2000 
10/13/2000 
10/13/2000 
10/14/2000 
10/14/2000 
10/15/2000 
10/15/2000 
10/16/2000 
10/16/2000 
10/17/2000 
10/18/2000 
10/18/2000 
10/19/2000 
10/20/2000 
10/21/2000 
10/22/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/25/2000 
10/26/2000 
10/26/2000 
10/27/2000 
10/27/2000 
10/28/2000 
10/28/2000 
10/29/2000 

Conductivity 

(mslcm)' 

0.906 
1.046 
0.834 
13.86 
12.97 
13.27 
13.77 
13.75 
14.25 
14.1 
1441 
14.8 
15 

15.4 
12.87 
7.61 
3.09 
2.32 
1.34 
1.068 
0.868 
0.755 
0.714 
0.663 
0.57 

0.536 
0.562 
0.525 
0.564 
0.523 
0.514 
0.504 
0.495 
0.525 
0.51 
0.501 
0.476 
0.478 

Dissolved Oxygen 

(mglL)^ 

0.15 
0.1 
0.19 
0.38 
0.46 
0.44 
0.38 
0.32 
031 
0.31 
0.27 
0.26 
0.49 
02 
0.16 
0.35 
0.56 
0.59 
0.61 
0.33 
0.27 
0.67 
0.5 
0.14 
0.34 
0.25 
0.26 
0.4 
0.28 
0.31 
0.27 
0.29 
0.22 
0.46 
0.45 
0.39 
0.5 
0.26 

ORP 

(millivolts) 

-5 
-223 
-214 
170 
195 
210 
185 
165 
161 
176 
160 
196 
168 
171 
138 
134 
202 
187 
127 
134 
119 
177 
123 
65 
29 
151 
79 
10 

200 
169 
192 
186 
111 
157 
231 
155 
173 
133 

pH 

(std. units)' 

8.51 
9.34 
8.59 
8.78 
8.78 
8.73 
8.87 
8.85 
8.94 
8.76 
8.97 
8.88 
8.93 
8.84 
9.00 
9.03 
9.23 
9.22 
9.35 
9.29 
928 
9.28 
9.20 
921 
9.21 
9.26 
9.24 
9.02 
9.06 
9.10 
9.01 
9.09 
8.99 
9.08 
9.03 
9.13 
9.16 
9.10 

Temperature 

(Celsius) 

1141 
114 

10.97 
11.02 
11.14 
11.55 
11.15 
11.37 
11.17 
112 
11.42 
11.96 
11.6 
12.2 
11.65 
11.95 
11.65 
11.51 
11.62 
11.97 
12.37 
11.93 
12.56 
12.82 
12.97 
12.8 
12.96 
13.22 
13.17 
13.06 
132 
1321 
13.53 
13.22 
13.08 
1.88 

12.85 
12.99 

Turbidity 

(NTU)* 

3.35 
4.87 
15.6 
3.89 
4.01 
13.6 
8.12 
12.8 
5.56 
4.78 
2.67 
2.11 
2.71 
331 
631 
16.6 
37.3 
134 
38.7 
32.4 
28.1 
26.6 
26.1 
24.2 
23.9 
22.9 
17 

0.66 
29.2 
30.3 
31.9 
36.7 
35.2 
25 

23.4 
20.9 
16.1 
21.8 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
CRA 15670 (6) 

Sample Name 

GW-102900-WP-344 
GW-103000-WP-350 
GW-103000-WP-369 
GW-103100-WP-374 
GW-llOlOO-WP-387 
GW-110200-WP-407 
GW-110300-WP-420 
GW-110400-WP-433 
GW-110500-WP-453 
GW-110600-WP-474 
GW-110700-WP-479 
GW-110800-WP-492 
GW-110900-WP-506 
GW-lllOOO-WP-519 
GW-llllOO-WP-533 
GW-111200-WP-546 
GW-111300-WP-565 
GW-111400-WP-579 
GW-111500-WP-592 
GW-111600-WP-612 
GW-111700-WP-625 
GW-111800-WP-639 
GW-111900-WP-657 
GW-112000-WP-671 
GW-112700-WP-697 
GW-121800-WP-702 
GW-100800-WP-025 
GW-100900-WP-037 
GW-100900-WP-049 
GW-lOlOOO-WP-054 
GW-lOlOOO-WP-059 
GW-lOllOO-WP-064 
GW-lOllOO-WP-077 
GW-101200-WP-082 
GW-101200-WP-087 
GW-101300-WP-092 
GW-101300-WP-102 
GW-101400-WP-107 

Date 

10/29/2000 
10/30/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 

11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
11/27/2000 
12/18/2000 
10/8/2000 
10/9/2000 
10/9/2000 
10/10/2000 
10/10/2000 
10/11/2000 
10/11/2000 
10/12/2000 
10/12/2000 
10/13/2000 
10/13/2000 
10/14/2000 

Conductivity 

(mslcm)' 

0.46 
0.469 
0.463 
0.463 
0.587 
0.478 
0.481 
0.447 
0.431 
0.464 
0418 
0413 
0414 
0.412 
0.427 
0.441 
0.431 
0.427 
0.421 
0.424 
0.421 
0.420 
0.426 
0.421 
0.523 
0.548 
18.5 
183 
18.9 
19.1 
18.7 
19.5 
19.3 
193 
16.3 
7.14 
5.32 
3.36 

Dissolved Oxygen 

(mglL)^ 

0.48 
0.42 
0.47 
037 
0.16 
0.25 
0.27 
02 
0.22 
03 
0.33 
0.17 
027 
0.26 
04 
0.26 
0.22 
0.34 
0.17 
031 
0.27 
0.24 
02 
0.19 
0.13 
021 
0.28 
0.48 
0.44 
031 
0.43 
0.25 
0.32 
0.36 
0.38 
0.52 
0.26 
031 

ORP 

(millivolts) 

108 
153 
135 
121 
107 
2 

171 
154 
7 

138 
124 
149 
109 
136 
125 
167 
80 
143 
94 
-9 
122 
120 
-31 
-14 
-233 
-216 
158 
191 
210 
184 
223 
148 
144 
176 
182 
161 
159 
121 

pH 

(std. units)' 

847 
9.17 
9.11 
9.00 
8.93 
8.93 
8.98 
9.06 
9.00 
8.96 
9.01 
9.01 
9.06 
9.06 
8.78 
8.83 
8.79 
8.77 
8.80 
8.80 
8.79 
8.75 
8.82 
8.85 
9.70 
8.83 
8.77 
8.81 
8.75 
8.60 
8.72 
8.81 
0.76 
8.84 
8.83 
8.98 
8.88 
8.98 

Temperature 

(Celsius) 

12.98 
12.95 
13.05 
1341 
13.34 
13.42 
13.06 
12.94 
13.09 
13.01 
12.71 
12.72 
12.26 
12.25 
12.38 
124 
11.9 

11.92 
11.73 
11.69 
11.78 
11.76 
11.56 
11.15 
11.33 
10.65 
11.8 

11.03 
11.52 
11.17 
11.5 
11.15 
112 

11.39 
11.77 
11.55 
12.52 
11.64 

Turbidity 

(NTU)* 

22.3 
20.6 
13.1 
6.06 
164 
112 
14 

16.1 
12.7 
14.5 
17.3 
24.9 
22 

25.8 
16.8 
14 
18 

18.2 
20.3 
19.5 
14.0 
14.2 
6.39 
12.6 
18.3 
164 
6.44 
4.01 
4.49 
4.89 
5.73 
4.62 
3.88 
14.8 
10.8 
12.5 
39.2 
18.5 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 
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Location 

WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
CRA 15670 (6) 

Sample Name 

GW-101400-WP-115 
GW-101500-WP-120 
GW-101500-WP-130 
GW-101600-WP-135 
GW-101600-WP-146 
GW-101700-WP-151 
GW-101800-WP-159 
GW-101800-WP-170 
GW-101900-WP-184 
GW-102000-WP-194 
GW-102100-WP-200 
GW-102200-WP-214 
GW-102300-WP-225 
GW-102400-WP-242 
GW-102500-WP-255 
GW-102500-WP-269 
GW-102600-WP-274 
GW-102600-WP-288 
GW-102700-WP-293 
GW-102700-WP-307 
GW-102800-WP-312 
GW-102800-WP-326 
GW-102900-WP-331 
GW-102900-WP-345 
GW-103000-WP-351 
GW-103000-WP-370 
GW-103100-WP-375 
GW-llOlOO-WP-388 
GW-110200-WP-408 
GW-110300-WP-421 
GW-110400-WP-434 
GW-110500-WP-454 
GW-110600-WP-475 
GW-110700-WP-480 
GW-110800-WP-493 
GW-110900-WP-507 
GW-lllOOO-WP-520 
GW-llllOO-WP-534 

Date 

10/14/2000 
10/15/2000 
10/15/2000 
10/16/2000 
10/16/2000 
10/17/2000 
10/18/2000 
10/18/2000 
10/19/2000 
10/20/2000 
10/21/2000 
10/22/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/25/2000 
10/26/2000 
10/26/2000 
10/27/2000 
10/27/2000 
10/28/2000 
10/28/2000 
10/29/2000 
10/29/2000 
10/30/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 

Conductivity 

(mslcm)' 

24 
1.97 
2.38 
1.485 
1.219 
1.093 
1.098 
1.374 
0.833 
0.676 
0.663 
0.642 
0.625 
0.661 
0.592 
0.597 
0.577 
0.584 
0.662 
1.309 
0.762 
1.335 
2.97 
247 
1.9 
1.46 
1.209 
1.317 
0.824 
0.774 
0.665 
0.574 
0.551 
0.527 
0.517 
0.504 
0.488 
0.512 

Dissolved Oxygen 

(mglL)^ 

0.7 
03 i 
058 
0.48 
125 
0.33 
027 
052 
015 
037 
0.19 
021 
037 
0 . ^ 

o.a> 
032 
023 
021 
021 
031 
036 
05? 
033 
0146 
032 
0.28 
0.77 
0.16 
029 
026 
027 
022 
034 
032 
027 
022 
027 
037 

ORP 

(millivolts) 

131 
206 
198 
145 
149 
141 
190 
13S 
109 
45 
167 
94 
1R5 
213 
IR-̂  
204 
190 
133 
203 
244 
170 
198 
174 
129 
181 
169 
156 
130 
46 
195 
180 
42 
161 
141 
170 
127 
158 
154 

pH 
(std. units)' 

8.97 
9.04 
8.97 
9.09 
9.09 
9.04 
9.03 
8.92 
9.01 
9.03 
9.06 
9.03 
8.79 
8.83 
8.88 
8.79 
8.84 
8.72 
8.59 
6.81 
8.85 
8.69 
8.22 
827 
831 
8.28 
8.13 
8.26 
8.17 
8.19 
828 
8.28 
8.24 
8.30 
838 
8.38 
8.48 
8.17 

Temperature 

(Celsius) 

11.98 
11.66 
11.48 
11.53 
11.84 
12.29 
11.83 
12.33 
12.52 
12.82 
12.55 
12.67 
12.88 
1231 
12.74 
12.9 
12.91 
13.35 
12.89 
12.16 
12.63 
12.58 
12.76 
12.67 
12.62 
12.77 
13.14 
13.03 
13.2 
12.86 
12.66 
12.87 
12.78 
12.52 
12.51 

12 
12.02 
1231 

Turbidity 

(NTU)* 

132 
133 
17 

8.93 
13.7 
14.6 
941 
142 
4.04 
11.1 
4.81 
5.99 
0.85 
8.35 
7.83 
10.1 
11.1 
92 
6.02 
11.5 
7.88 
14.7 
2.71 
2.82 
1.25 
3.89 
5.29 
3.24 
1.73 
1.7 
1.88 
3.68 
1.58 
2.33 
5.53 
2.15 
4.26 
3.11 
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Location 

WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
CRA 15670 (6) 

Sample Name 

GW-111200-WP-547 
GW-111300-WP-566 
GW-111400-WP-580 
GW-111500-WP-593 
GW-111600-WP-613 
GW-111700-WF-626 
GW-111800-WP-640 
GW-111900-WP-658 
GW-112000-WP-672 
GW-112700-WP-698 
GW-121800-WP-703 
GW-100800-WP-026 
GW-lOllOO-WP-065 
GW-101300-WP-093 
GW-101500-WP-121 
GW-101800-WP-160 
GW-102000-WP-185 
GW-102200-WP-205 
GW-102300-WP-226 
GW-102400-WP-243 
GW-102500-WP-256 
GW-102600-WP-275 
GW-102700-WP-294 
GW-102800-WP-313 
GW-102900-WP-332 
GW-103000-WP-356 
GW-103100-WP-376 
GW-llOlOO-WP-389 
GW-110200-WP-409 
GW-110300-WP-422 
GW-110400-WP-435 
GW-110500-WP-455 
GW-110600-WP-463 
GW-110700-WP-481 
GW-110800-WP-494 
GW-110900-WP-508 
GW-lllOOO-WP-521 
GW-llllOO-WP-535 

Date 

11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
11/27/2000 
12/18/2000 
10/8/2000 
10/11/2000 
10/13/2000 
10/15/2000 
10/18/2000 
10/20/2000 
10/22/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 

Conductivity 

(mslcm) ^ 

0.48 
0.481 
0475 
0.466 
0.455 
0.457 
0.453 
0.454 
0.456 
0.806 
1.462 
1.15 
1.029 
1.034 
1.004 
0.989 
0.891 
0.983 
0.928 
0.948 
0.937 
0.911 
0.861 
0.85 
0.8 

0.809 
0.805 
0.789 
0.736 
0.713 
0.713 
0.703 
0.695 
0.692 
0.699 
0.688 
0.677 
0.68 

Dissolved Oxygen 

(mglL)^ 

029 
034 
0 3 
0.19 
033 
026 
026 
022 
0.19 
0.07 
024 
0.48 
0.63 
0 5 
054 
033 
032 
039 
032 
036 
029 
0.26 
029 
0 3 
0.15 
024 
029 
025 
019 
0 2 
018 
024 
023 
0 3 
028 
035 
035 
036 

ORP 

(millivolts) 

184 
% 
156 
104 
19 
127 
125 
-13 
5 

-202 
-191 
127 
215 
251 
210 
185 
243 
278 
207 
246 
221 
234 
261 
191 
184 
85 
168 
146 
98 
195 
194 
99 
164 
171 
185 
170 
186 
165 

pH 
(std. units)' 

820 
8.30 
8.29 
8.32 
8.26 
8.52 
8.54 
8.44 
8.46 
9.26 
8.36 
6.99 
7.00 
6.95 
7.03 
6.98 
6.92 
6.90 
6.96 
7.01 
7.04 
7.05 
7.05 
7.09 
7.09 
7.18 
7.03 
7.00 
7.05 
7.03 
7.05 
7.09 
7.10 
7.10 
7.16 
7.09 
7.16 
6.86 

Temperature 

(Celsius) 

12.17 
11.6 
11.57 
11.51 
11.59 
10.89 
10.90 
11.37 
10.96 
11.16 
1031 
12.88 
12.92 
13.63 
12.97 

13 
1321 
13.08 
13.26 
133 
13.13 
13.18 
13.49 
12.89 
13.02 
13.24 
13.45 
13.51 
13.45 
13.34 
13.02 
13.56 
13.11 
13.06 
13.08 
12.45 
12.56 
13.1 

Turbidity 

(NTU)* 

2.28 
23 
2.63 
1.98 
2.05 
42 
4.6 
2.91 
1.1 
1.02 
1.19 
8.79 
2.93 
4.85 
5.99 
2.85 
1.45 
2.76 
3.05 
10.8 
4.69 
4.26 
3.24 
2.09 
14 
2.59 
2.57 
2.73 
2 57 

2 
1.76 
3.17 
2.1 
3.18 
3.96 
2.77 
327 
1.63 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
CRA 15670 (6) 

Sample Name 

GW-111200-WP-548 
GW-111300-WP-567 
GW-111400-WP-581 
GW-111500-WP-594 
GW-111600-WP-614 
GW-111700-WP-627 
GW-111800-WP-641 
GW-111900-WP-659 
GW-112000-WP-673 
GW-121800-WP-704 
GW-100800-WP-028 
GW-lOllOO-WP-066 
GW-101300-WP-094 
GW-101500-WP-122 
GW-101800-WP-161 
GW-102000-WP-186 
GW-102200-WP-206 
GW-102300-WP-227 
GW-102400-WP-244 
GW-102500-WP-257 
GW-102600-WP-276 
GW-102700-WP-295 
GW-102800-WP-314 
GW-102900-WP-333 
GW-103000-WP-357 
GW-103000-WP-362 
GW-103100-WP-377 
GW-llOlOO-WP-390 
GW-110200-WP-410 
GW-110300-WP-423 
GW-110400-WP-436 
GW-110500-WP-456 
GW-110600-WP-464 
GW-110700-WP-482 
GW-110800-WP-495 
GW-110900-WP-509 
GW-lllOOO-WP-522 
GW-llllOO-WP-536 

Date 

11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
12/18/2000 
10/8/2000 

10/11/2000 
10/13/2000 
10/15/2000 
10/18/2000 
10/20/2000 
10/22/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 

Conductivity 

(mslcm)' 

0.69 
0.688 
0.718 
0.71 
0.695 
0.695 
0.695 
0.706 
0.706 
0.845 
247 
2.29 
1.94 
1.7 
1.47 
1.345 
1.432 
1.347 
1.218 
1.194 
1.166 
1.119 
1.048 
1.039 
1.023 
1.51 
1.031 
0.997 
0.965 
0.931 
0.942 
0.944 
0.987 
0.959 
0.979 
0.956 
0.969 
1.009 

Dissolved Oxygen 

(mglL)^ 

0.25 
0.29 
0.36 
0.18 
027 
0.37 
0.30 
0.22 
027 
0.36 
0.46 
0.48 
0.47 
0.23 
0.49 
0.33 
0.34 
03 
027 
0.27 
0.29 
0.26 
03 
0.15 
02 
0.32 
0.29 
0.35 
0.26 
0.16 
0.32 
0.2 
0.33 
0.19 
031 
0.24 
0.32 
0.34 

ORP 

(millivolts) 

190 
135 
183 
129 
179 
157 
155 
52 
96 
146 
136 
204 
222 
195 
175 
217 
240 
205 
239 
216 
230 
273 
270 
179 
108 
96 
174 
157 
113 
185 
191 
124 
173 
175 
185 
180 
195 
171 

pH 

(std. units)' 

6.93 
7.20 
7.03 
7.00 
7.04 
6.95 
7.02 
7.08 
7.00 
7.02 
7.20 
7.03 
6.90 
6.88 
6.73 
6.72 
6.73 
6.74 
6.72 
6.71 
6.74 
6.81 
6.87 
6.71 
6.72 
7.06 
6.61 
6.55 
6.67 
6.55 
6.53 
6.55 
6.67 
6.57 
6.68 
6.61 
6.69 
6.44 

Temperature 

(Celsius) 

12.8 
12.04 
12.32 
12.28 
1231 
1241 
12.43 
12.5 
12.04 
10.84 
11.56 
11.91 
12.71 

12 
12.28 
12.4 
123 

12.35 
12.47 
1231 
12.58 
12.79 
1221 
12.45 
12.67 
13.22 
12.96 
12.85 
12.94 
12.94 
12.59 
13.01 
12.76 
12.68 
12.77 
12.22 
12.14 
12.7 

Turbidity 

(NTU)* 

1.14 
8.44 
8.07 
4.38 
8.02 
1.31 
1.43 
1.53 
3.08 
0.94 
2.75 
2.09 
2.67 
3.65 

-
1.91 
1.77 
2.29 
4.77 
2.25 
3.37 
4.14 
0.92 
1.33 
1.67 
2.13 
2.01 
0.82 
1.63 
1.71 
0.7 
6.61 
2.18 
1.49 
2.81 
8.19 

6 
1.13 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
CRA 15670 (6) 

Sample Name 

GW-111200-WP-549 
GW-111300-WP-568 
GW-111400-WP-582 
GW-111500-WP-595 
GW-111600-WP-615 
GW-111700-WP-628 
GW-111800-WP-642 
GW-111900-WP-660 
GW-11200O-WP-674 
GW-112700-WP-689 
GW-121800-WP-705 
GW-100800-WP-029 
GW-lOllOO-WP-067 
GW-101300-WP-095 
GW-101500-WP-123 
GW-101800-WP-162 
GW-102000-WP-187 
GW-102200-WP-207 
GW-102300-WP-228 
GW-102400-WP-245 
GW-102500-WP-258 
GW-102600-WP-277 
GW-102700-WP-296 
GW-102800-WP-315 
GW-102900-WP-334 
GW-103000-WP-358 
GW-103100-WP-378 
GW-llOlOO-WP-391 
GW-110200-WP-411 
GW-110300-WP-424 
GW-110400-WP-437 
GW-110500-WP-457 
GW-110600-WP-465 
GW-110700-WP-483 
GW-110800-WP-496 
GW-110900-WP-510 
GW-lllOOO-WP-523 
GW-llllOO-WP-537 

Date 

11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
11/27/2000 
12/18/2000 
10/8/2000 

10/11/2000 
10/13/2000 
10/15/2000 
10/18/2000 
10/20/2000 
10/22/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 

Conductivity 

(mslcm)' 

1.006 
0.972 
0.984 
0.999 
0.872 
1.297 
1.297 
1.032 
1.015 
1.203 
1.18 
4.03 
2.1 
1.82 
1.7 
1.51 
1.43 
1.55 
1.51 
1.49 
1.443 
1404 
1.358 
1.331 
1.339 
1.316 
1.292 
1.248 
1.221 
1.094 
1.077 
1.118 
1.17 

1.081 
1.154 
1.043 
1.115 
1.082 

Dissolved Oxygen 

(mglL)^ 

0.22 
0.28 
031 
0.19 
0.3 
0.23 
0.25 
0.22 
021 
0.11 
0.22 
041 
24 
042 
0.42 
0.17 
0.26 
0.26 
0.38 
0.29 
0.32 
037 
0.25 
0.42 
0.25 
0.22 
0.27 
0.24 
0.28 
0.22 
0.24 
0.18 
0.33 
0.17 
03 
0.19 
0.34 
0.26 

ORP 

(millivolts) 

190 
150 
187 
145 
185 
164 
162 
80 
114 
-124 
139 
105 
152 
196 
175 
141 
184 
214 
194 
229 
209 
??3 
280 
220 
173 
113 
169 
151 
117 
158 
181 
124 
172 
166 
180 
171 
190 
162 

pH 
(std. units)' 

6.45 
6.62 
6.50 
6.56 
6.54 
6.68 
6.65 
6.56 
6.56 
745 
6.52 
8.00 
7.28 
7.08 
7.04 
6.80 
6.81 
6.76 
6.75 
6.76 
6.73 
6.73 
6.79 
6.76 
6.78 
6.78 
6.62 
6.66 
6.64 
6.69 
6.72 
6.69 
6.68 
6.75 
6.70 
6.77 
6.79 
6.57 

Temperature 

(Celsius) 

12.54 
11.67 
11.98 
11.97 
12.01 
11.94 
11.95 
12.23 
11.63 
12.15 
11.06 
11.32 
11.53 
12.53 
11.73 
11.87 
12.24 
12.1 
12.34 
124 
12.24 
12.47 
12.44 
12.22 
12.38 
12.75 
12.91 
13.06 
13.06 
13.01 
12.65 
13.07 
12.83 
12.78 
12.81 
12.36 
12.25 
1277 

Turbidity 

(NTU)* 

3.28 
5.14 
1.09 
1.71 
1.12 
3.13 
3.08 
2.78 
1.89 
1.01 
1.49 
3.24 
2.35 
2.09 
2.33 
12 

0.99 
1.68 
1.36 
2.18 
241 
4.15 
1.74 
0.96 
1.39 
1.64 
2.6 
12 
1.67 
1.98 
2.45 
8.26 
1.87 
2.6 
3.08 
2.25 
2.25 
1.46 
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GROUNDWATER RESULTS FOR HELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
CRA 15670 (6) 

Sample Name 

GW-111200-WP-550 
GW-111300-WP-569 
GW-111400-WP-583 
GW-111500-WP-596 
GW-111600-WP-616 
GW-111700-WP-629 
GW-111800-WP-643 
GW-111900-WP-661 
GW-112000-WP-675 
GW-112700-WP-690 
GW-121800-WP-706 
GW-100800-WP-030 
GW-lOllOO-WP-068 
GW-101300-WP-096 
GW-101500-WP-124 
GW-101800-WP-163 
GW-102000-WP-188 
GW-102200-WP-208 
GW-102300-WP-229 
GW-102400-WP-246 
GW-102500-WP-259 
GW-102600-WP-278 
GW-102700-WP-297 
GW-102800-WP-316 
GW-102900-WP-335 
GW-103000-WP-359 
GW-103100-WP-379 
GW-llOlOO-WP-392 
GW-110200-WP-412 
GW-110300-WP-425 
GW-110400-WP-438 
GW-110500-WP-458 
GW-110600-WP-466 
GW-110700-WP-484 
GW-110800-WP-497 
GW-110900-WP-511 
GW-lllOOO-WP-524 
GW-llllOO-WP-538 

Date 

11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
11/27/2000 
12/18/2000 
10/8/2000 
10/11/2000 
10/13/2000 
10/15/2000 
10/18/2000 
10/20/2000 
10/22/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 

Conductivity 

(mslcm) ̂  

1.117 
1.156 
1.157 
1.081 
1.121 
1.02 
1.02 
1.266 
1.133 
1.253 
1.228 
154 
5.64 
4.38 
33 
3.53 
2.49 
2.28 
2.65 
2.18 
2.05 
1.88 
1.64 
1.63 
13 
1.53 
1.56 
1.382 
1.483 
1.427 
1.261 
1.254 
1.38 

1.316 
1.308 
1.149 
1.297 
1.215 

Dissolved Oxygen 

(mglL)^ 

027 
0 . ^ 
025 
018 
026 
0.17 
O20 
023 
028 
0:11 
0;19 
035 
0.43 
031 
0.2R 
015 
019 
0 2 
027 
026 
029 
028 
016 
034 
0.12 
0.17 
027 
0.12 
025 
025 
032 
0.13 
0.33 
0J6 
025 
0.17 
033 
021 

ORP 

(millivolts) 

ITS 
154 
181 
143 
176 
141 
142 
S3 
-S2 
-133 
134 
124 
107 
156 
108 
80 
103 
131 
139 
170 
157 
169 
291 
212 
89 
73 
146 
80 
99 
140 
147 
96 
162 
140 
165 
135 
174 
141 

pH 
(std. units)' 

6.60 
6.52 
6.53 
6.65 
631 
6.61 
6.60 
637 
7.61 
7.65 
6.73 
8.80 
8.71 
8.57 
8.59 
8.56 
8.45 
8.46 
8.42 
8.23 
8.18 
8.07 
7.86 
7.59 
8.14 
7.61 
7.18 
7.68 
7.13 
6.95 
7.40 
721 
7.00 
7.14 
7.02 
7.62 
7.09 
7.03 

Temperature 

(Celsius) 

12.54 
11.43 
12.07 
11.99 
12.1 
12.05 
12.01 
12.03 
11.6 
11.59 
10.42 
11.25 
11.55 
12.54 
11.54 
11.91 
12.13 
12.01 
12.45 
12.35 
123 
12.49 
12.49 
12.26 
12.5 
12.83 
12.97 
13.24 
13.15 
13.23 
12.94 
13.14 
12.84 
13.04 
12.89 
12.42 
123 
12.79 

Turbidity 

(NTU)* 

0.94 
1.92 
1.26 
1.48 
13 
2.24 
2.14 
1.86 
1.48 
13 
13 

747 
12.6 
3.89 
2.33 
3.39 
4.28 
5.72 
6.36 
6.54 
6.92 
8.54 
542 
3.89 
5.37 
3.32 
2.24 
4.65 
1.78 
1.74 
4.14 
3.77 
2.48 
102 
4.57 
83 
5.24 
4.91 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 

CRA 15670 (6) 

Sample Name 

GW-111200-WP-551 
GW-111300-WP-570 
GW-111400-WP-584 
GW-111500-WP-597 
GW-111600-WP-617 
GW-111700-WP-630 
GW-111800-WP-644 
GW-111900-WP-662 
GW-112000-WP-676 
GW-112700-WP-691 
GW-121800-WP-707 
GW-100800-WP-031 
GW-lOllOO-WP-069 
GW-101300-WP-097 
GW-101500-WP-125 
GW-101800-WP-164 
GW-102000-WP-189 
GW-102200-WP-209 
GW-102300-WP-230 
GW-102400-WP-247 
GW-102500-WP-260 
GW-102600-WP-279 
GW-102700-WP-298 
GW-102800-WP-317 
GW-102900-WP-336 
GW-103000-WP-360 
GW-103100-WP-380 
GW-llOlOO-WP-393 
GW-110200-WP-413 
GW-110300-WP-426 
GW-110400-WP-439 
GW-110500-WP-459 
GW-110600-WP-467 
GW-110700-WP-485 
GW-110800-WP-498 
GW-110900-WP-512 
GW-lllOOO-WP-525 
GW-llllOO-WP-539 

Date 

11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
11/27/2000 
12/18/2000 
10/8/2000 
10/11/2000 
10/13/2000 
10/15/2000 
10/18/2000 
10/20/2000 
10/22/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 

Conductivii 

(mslcm)' 

1.283 
1.254 
1.195 
1.055 
12 

1.089 
1.089 
1.292 
1.47 
1.281 
1.227 
18.3 
19 

183 
18.2 
16.1 
8.9 
3.13 
2.1 
2.96 
245 
3.44 
0.982 
4.22 
32 
4.65 
6.26 
6.37 
4.82 
5.02 
6.1 
7.18 
9.83 
9.74 
837 
8.96 
11.71 
9.86 

Dissolved Oxygen 

(mglL)^ 

0.22 
0.28 
0.17 
0.13 
0.22 
0.16 
0.19 
0.19 
0.24 
0.07 
0.13 
0.28 
0.29 
0.56 
0.58 
0.14 
0.15 
0.28 
0.35 
02 
0.27 
0.11 
0.21 
0.25 
0.1 
0.17 
0.15 
0.07 
0.1 
0.27 
0.29 
0.1 
02 
0.12 
0.15 
0.1 
0.29 
0.14 

ORP 

(millivolts) 

158 
141 
150 
138 
150 
131 
136 
69 
-97 
-193 
93 
121 
105 
143 
117 
59 
81 
118 
130 
149 
121 
130 
196 
174 
83 
22 
90 
49 
37 
72 
100 
31 
105 
76 
101 
91 
114 
84 

pH 

(std. units)' 

6.96 
6.95 
7.08 
6.58 
7.10 
731 
7.34 
6.87 
7.89 
8.66 
8.06 
8.77 
831 
8.78 
8.84 
8.92 
9.04 
9.18 
9.05 
9.03 
9.08 
8.99 
8.01 
8.26 
8.94 
8.88 
8.73 
8.71 
8.76 
8.75 
8.76 
8.76 
8.79 
8.84 
8.82 
8.86 
'8.91 
8.64 

Temperature 

(Celsius) 

12.52 
11.91 
12.08 
10.79 
12.6 
11.92 
11.90 
11.85 
1121 
11.16 
10.36 
11.22 
11.41 
12.48 
11.7 
11.82 
12.13 

12 
12.33 
12.14 
12.25 
12.34 
12.88 
12.08 
12.39 
12.7 
12.89 
13.12 
12.86 
12.8 
12.75 
12.91 
12.62 
12.72 
12.83 
12.06 
12.13 
12.5 

Turbidity 

(NTU)* 

1.86 
2.5 
6.55 
4.22 
6.6 
4.75 
4.78 
1.62 
3.22 
4.62 
5.53 
32.7 
13.5 
12.9 
6.28 
14 

13.3 
18.5 
25.4 
25.6 
20.3 
20.9 
15.3 
14.2 
10.1 
3.32 
7.99 
8.85 
9.59 
11.9 
11.7 
7.62 
8.74 
11.7 
12.6 
10.8 
8.21 
5.05 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3A 
WN-3B 
WN-3B 
WN-3B 
WN-3B 
WN-3B 
WN-3B 
WN-3B 
WN-3B 
WN-3B 
WN-3B 
WN-3B 
WN-3B 
CRA 15670 (6) 

Sample Name 

GW-111200-WP-552 
GW-111300-WP-571 
GW-111400-WP-585 
GW-111500-WP-598 
GW-111600-WP-618 
GW-111700-WP-631 
GW-111800-WP-645 
GW-111900-WP-663 
GW-112000-WP-677 
GW-112700-WP-692 
GW-121800-WP-708 
GW-100200-WP-006 
GW-100400-WP-012 
GW-100500-WP-O19 
GW-100900-WP-036 
GW-101600-WP-137 
GW-101900-WP-175 
GW-102200-WP-215 
GW-103000-WP-361 
GW-110200-WP-398 
GW-110500-WP-444 
GW-111300-WP-556 
GW-111600-WP-603 
GW-112700-WP-682 
GW-112700-WP-688 
GW-121800-WP-710 
GW-100200-WP-005 
GW-100400-WP-Oll 
GW-100500-WP-018 
GW-100900-WP-035 
GW-101600-WP-138 
GW-101900-WP-176 
GW-102200-WP-216 
GW-110200-WP-399 
GW-110500-WP-445 
GW-111300-WP-557 
GW-111600-WP-604 
GW-111900-WP-650 

Date 

11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
11/27/2000 
12/18/2000 
10/2/2000 
10/4/2000 
10/5/2000 
10/9/2000 
10/16/2000 
10/19/2000 
10/22/2000 
10/30/2000 
11/2/2000 
11/5/2000 
11/13/2000 
11/16/2000 
11/27/2000 
11/27/2000 
12/18/2000 
10/2/2000 
10/4/2000 
10/5/2000 
10/9/2000 
10/16/2000 
10/19/2000 
10/22/2000 
11/2/2000 
11/5/2000 
11/13/2000 
11/16/2000 
11/19/2000 

Conductivity 

(mslcm)' 

11 
6.88 
9.26 
12.97 
93 

12.63 
12.63 
13.89 
1.212 
94 
15.6 
1.08 

1.021 
-

0.934 
0.883 
0.899 
0.93 
0.825 
0.824 
0.822 
0.791 
0.769 
0.884 
0.805 
0.874 
2.61 
241 

-
1.66 
1.67 
1.58 
1.52 

1.373 
1.323 
1.261 
1.309 
1.33 

Dissolved Oxygen 

(mglL)^ 

0.12 
0.19 
0.14 
0.14 
0.19 
0.08 
0.12 
0.07 
0.1 
0.05 
0.1 
0.14 
0.74 
7.76 
0.67 
04 
0.33 
0.23 
02 
0.37 
0.36 
0.34 
0.28 
0.27 
0.1 
0.14 
021 
0.94 
9.89 
0.59 
0.28 
0.31 
0.24 
0.33 
0.27 
0.32 
0.28 
0.26 

ORP 

(millivolts) 

99 
86 
107 
70 
110 
97 
99 
-19 
-178 
-239 
-20 
166 
149 
225 
214 
221 
202 
161 
90 
252 
319 
274 
232 
20 

-149 
119 
112 
111 
145 
210 
192 
188 
163 
226 
295 
272 
207 
221 

pH 

(std. units)' 

8.70 
8.67 
8.75 
8.71 
8.69 
8.79 
8.74 
8.78 
9.10 
938 
9.01 
648 
6.72 
6.69 
6.77 
6.70 
6.76 
6.86 
6.80 
6.70 
6.75 
6.50 
6.57 
7.60 
7.84 
6.85 
8.18 
7.87 
7.77 
7.30 
7.34 
7.17 
7.08 
6.92 
6.92 
6.71 
6.80 
6.83 

Temperature 

(Celsius) 

12.27 
11.71 
11.62 
11.42 
11.65 
113 
11.49 
11.69 
11.07 
11.05 
10.33 
14.32 
14.16 
13.91 
134 
14.26 
14.36 
1423 
14.03 
13.9 

13.83 
13.18 
13.09 
12.95 
12.71 
11.56 
12.83 
12.75 
12.6 
12.1 
12.9 
13.3 
13.29 
13.02 
13.04 
12.29 
12.29 
12.04 

Turbidity 

(NTU)* 

7.22 
10.2 
8.61 
164 
8.65 
104 
9.98 
8.15 
8.68 
4.67 
3.12 

-
-
-

30 
0.86 
1.19 
1.24 
141 
1.15 
1.27 
2.91 
038 
0.52 
0.58 
0.46 

-
_ 
-

30 
10.8 
6.16 
3.68 
0.94 
346 
3.26 
0.85 
1.93 
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GROUNDWATER RESULTS FOR FIELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 

WN-3B 
WN-3B 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3C 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3D 
WN-3E 
WN-3E 
WN-3E 
WN-3E 
WN-3E 
WN-3E 
CRA 15670 (6) 

Sample Name 

GW-112700-WP-683 
GW-121800-WP-711 
GW-100200-WP-004 
GW-100400-WP-OlO 
GW-100500-WP-017 
GW-100900-WP-034 
GW-101600-WP-139 
GW-101900-WP-177 
GW-102200-WP-217 
GW-103000-WP-363 
GW-110200-WP-400 
GW-110500-WP-446 
GW-111300-WP-558 
GW-111600-WP-605 
GW-111900-WP-651 
GW-112700-WP-684 
GW-121800-WP-709 
GW-100200-WP-003 
GW-100400-WP-009 
GW-100500-WP-016 
GW-100900-WP-033 
GW-101600-WP-140 
GW-101900-WP-178 
GW-102200-WP-218 
GW-103000-WP-364 
GW-110200-WP-401 
GW-110500-WP-447 
GW-111300-WP-559 
GW-111600-WP-606 
GW-111900-WP-652 
GW-112700-WP-685 
GW-121800-WP-712 
GW-100200-WP-OOl 
GW-100400-WP-008 
GW-100500-WP-015 
GW-100900-WP-032 
GW-101600-WP-141 
GW-101900-WP-179 

Date 

11/27/2000 
12/18/2000 
10/2/2000 
10/4/2000 
10/5/2000 
10/9/2000 
10/16/2000 
10/19/2000 
10/22/2000 
10/30/2000 
11/2/2000 
11/5/2000 
11/13/2000 
11/16/2000 
11/19/2000 
11/27/2000 
12/18/2000 
10/2/2000 
10/4/2000 
10/5/2000 
10/9/2000 
10/16/2000 
10/19/2000 
10/22/2000 
10/30/2000 
11/2/2000 
11/5/2000 
11/13/2000 
11/16/2000 
11/19/2000 
11/27/2000 
12/18/2000 
10/2/2000 
10/4/2000 
10/5/2000 
10/9/2000 

10/16/2000 
10/19/2000 

Conductivity 

(mslcm)' 

1.425 
1.367 
6.35 
437 
441 
3.49 
3.59 
3.15 
3.07 
3.12 
2.7 
2.59 
243 
2.58 
2.5 
335 
4.01 
13.72 
14.7 

14.32 
1331 
13.56 
12.98 
13.44 
13.55 
1245 
1221 
11.56 
12.5 
1221 
13.29 
13.29 
18.1 
184 
18.3 
18.2 
18 
18 

Dissolved Oxygen 

(mglL)^ 

0.19 
0.14 
0.08 
1.18 
0.91 
0.43 
027 
021 
027 
0.18 
0.23 
0.15 
0.25 
0.26 
0.22 
0.08 
0.19 
0.07 
0.57 
0.44 
0.82 
0.25 
0.07 
0.13 
0.1 
0.12 
0.1 

0.15 
0.29 
0.13 
0.04 
0.07 
0.19 
2.07 
0.34 
0.84 
0.34 
0.08 

ORP 

(millivolts) 

-52 
76 
70 
67 
100 
183 
124 
108 
98 
30 
144 
210 
200 
98 
145 
-135 
98 
35 
48 
88 
178 
147 
106 
105 
45 
154 
214 
196 
104 
137 
-135 
35 
71 
92 
125 
200 
117 
66 

pH 
(std. units)' 

7.78 
7.07 
8.40 
8.78 
8.79 
8.86 
8.85 
8.93 
8.94 
8.80 
8.80 
8.80 
8.49 
8.68 
8.66 
957 
9.06 
8.69 
831 
8.83 
8.93 
8.94 
8.97 
9.05 
8.93 
8.93 
8.97 
831 
8.88 
8.92 
9.74 
9.19 
8.61 
8.68 
8.72 
8.80 
8.82 
8.83 

Temperature 

(Celsius) 

12.22 
11.58 
1239 
12.38 
12.05 
11.52 
12.33 
12.78 
12.71 
12.6 
12.44 
1249 
11.59 
11.69 
11.59 
11.7 
11.03 
12.24 
12.08 
11.93 
11.16 
12.12 
12.76 
12.46 
12.24 
12.6 
12.14 
11.41 
11.41 
11.45 
11.46 
10.87 
12.47 
12.08 
11.86 
10.91 
11.86 
12.27 

Turbidity 

(NTU)* 

0.64 
0.58 

-
4.98 

. 
2.25 
3.68 
1.43 
1.67 
2.34 
1.25 
15 
221 
1.43 
1.22 
1.97 
2.05 

-
4.98 

-
1.88 
2.25 
2.05 
1.88 
2.78 
1.51 
1.83 
7.02 
1.52 
2.07 
1.63 
2.09 

_ 
14.2 

_ 
2.71 
3.09 
6.65 
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GROUNDWATER RESULTS FOR HELD PARAMETERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Conductivity Dissolved Oxygen 

Location 

WN-3E 
WN-3E 
WN-3E 
WN-3E 
WN-3E 
WN-3E 
WN-3E 
WN-3E 
WN-3E 

Sample Name 

GW-102200-WP-219 
GW-103000-WP-365 
GW-110200-WP-402 
GW-110500-WP-448 
GW-111300-WP-560 
GW-111600-WP-607 
GW-111900-WP-653 
GW-112700-WP-686 
GW-121800-WP-713 

Date 

10/22/2000 
10/30/2000 
11/2/2000 
11/5/2000 
11/13/2000 
11/16/2000 
11/19/2000 
11/27/2000 
12/18/2000 

(mslcm) 

185 
19.2 
18.1 
18 

16.8 
18.6 
18.8 
20.9 
20.6 

(mgIL)' 

0.17 
0.1 
0.11 
0.1 
0.17 
0.3 
0.08 
0.06 
0.007 

ORP 

(millivolts) 

98 
52 
65 
207 
201 
88 
122 
-175 
-0.61 

pH 

(std. units)' 

8.91 
831 
8.77 
831 
8.63 
8.74 
8.77 
9.60 
9.05 

Temperature 

(Celsius) 

12.36 
12.14 
12.02 
12.02 
11.35 
10.69 
11.16 
11.57 
105 

Turbidity 

(NTU)* 

3.98 
3.17 
24 
4.55 
17.8 
4.63 
357 
2.16 
2.42 

'ms/cm- millisiemens per centimeter 
' miiligrains per liter 
' std. units - standard units 
•* NTU - nephelomedric turbity units 

CRA 15670 (6) 
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MEASURED FLOW RATES 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Started E-Unit @ 13:23 

Shutdown E- Unit @ 08:35 
Started ER-Unit @ 08:55 

Started Eunit @ 10:26 

DATE 

10/02/00 
10/03/00 
10/04/00 
10/05/00 
10/06/00 
10/07/00 
10/08/00 

10/09/00 
10/09/00 
10/10/00 
10/11/00 
10/12/00 
10/13/00 
10/14/00 
10/15/00 
10/16/00 
10/17/00 
10/18/00 
10/19/00 
10/20/00 
10/21/00 
10/22/00 

Average Pumping Rate (ml/min) 

Shutdown E & ER- Units 10/23/00 
@ 08:00 

EW-1 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

1,000.0 
1,034.0 
1,034.0 
1,077.0 
968.0 
938.0 
938.0 

1,034.5 
1,053.0 
938.0 
990.0 

1,042.0 
1,020.0 
1,024.0 
1,006.5 

EW-2 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

909.0 
1,071.0 
909.0 

1,034.0 
937.5 
968.0 
833.0 

1,064.0 
1,119.0 
909.0 

1,010.0 
1,083.0 
1,172.0 
1,234.0 
1,018.0 

EW-3 EW-4 RW-1 RW-2 RW-3 RW-4 
PHASE I OF PILOT TEST- CONTAMINANT MASS TEST 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

968.0 
937.5 
909.0 
968.0 
909.0 
938.0 
857.0 

1,053.0 
1,038.0 
882.0 
990.0 

1,056.0 
1,075.0 
1,111.0 
978.0 

NM 
2,995.0 
2,730.0 
3,029.0 
2,798.0 
2,790.0 
2,720.0 
2,843.7 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

2,129.0 
2,041.0 

NM 
2,014.0 
2,154.0 
2,143.0 
2,155.0 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

RW-5 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

EW-4 Average Pumping Rate (ml/min) for Stage I 

508.0 
492.0 
500.0 
566.0 
588.0 
577.0 
556.0 
508.0 
568.0 
556.0 
629.0 
603.0 
602.0 
564.0 
558.4 

508.0 
500.0 
500.0 
588.0 
588.0 
536.0 
545.0 
536.0 
596.0 
588.0 
658.0 
622.0 
614.0 
605.0 
570.3 

455.0 
484.0 
666.0 
577.0 
600.0 
526.0 
545.0 
484.0 
618.0 
508.0 
617.0 
547.0 
540.5 
539.0 
550.5 

N/A 
577.0 
600.0 
612.0 
625.0 
577.0 
556.0 
574.0 
611.0 
600.0 
605.0 
542.0 
540.5 
535.0 
581.1 

2,106.0 EW-4 Average Pumping Rate (ml/min) for 

N/A 
484.0 
666.0 
566.0 
577.0 
500.0 
517.0 
469.0 
639.6 
485.0 
617.0 
557.0 
540.5 
540.0 
550.6 

Stage II 

RW-6 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

536.0 
577.0 
576.0 
577.0 
600.0 
600.0 
600.0 
566.0 
601.2 
577.0 
606.0 
540.5 
540.5 
535.0 
573.7 

CRA 15670 (6) 
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MEASURED FLOW RATES 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

DATE EW-1 EW-2 EW-3 EW-4 RW-1 RW-2 RW-3 
PHASE II OF PILOT TEST- TRACER TEST 

RW-4 RW-5 RW-6 

Started ER-Unit @ 11:00 

Started E-Unit @ 08:40 

Shutdown E- Unit @ 08:20 

Started E-Unit @ 08:40 

10/24/00 
10/25/00 
10/26/00 
10/27/00 
10/28/00 
10/29/00 
10/30/00 
10/31/00 
11/01/00 
11/02/00 
11/03/00 
11/04/00 
11/05/00 

11/06/00 
11/07/00 
11/08/00 
11/09/00 
11/10/00 
11/11/00 
11/12/00 
11/13/00 
11/14/00 
11/15/00 
11/16/00 
11/17/00 
11/18/00 
11/19/00 

Average Pumping Rate (ml/min) 
Shutdown E- Unit @ 10:15 
Shutdown ER-Unit ® 11:55 

CRA 15670 (6) 

11/20/00 

1,003.0 
937.0 
997.1 
968.0 
911.6 

1,111.0 
1,007.0 
1,068.0 
1,111.0 
1,1364 
833.0 
833.0 

1,027.4 

970.8 
1,006.3 
999.9 

1,038.0 
1,190.4 
1,153.0 
1,010.0 
920.2 
895.5 

1,428.5 
1,071.0 
1,071.0 
1,071.0 
1,056.0 
1,030.6 

965.0 
983.6 

1,030.9 
1,000.0 
1,010.1 
1,153.0 
1,060.0 
1,075.0 
1,071.0 
1,045.3 
909.0 
732.0 

1,045.3 

983.6 
999.0 
952.3 

1,030.9 
1,098.9 
1,111.0 
949.0 
909.0 
940.4 

1,293.1 
1,111.0 
1,071.0 
1,071.0 
1,058.0 
1,024.4 

1,042.0 
1,041.6 
1,045.3 
1,071.0 
1,045.3 
1,071.0 
1,020.0 
1,087.0 
1,111.0 
1,167.3 
938.0 
882.0 

1,094.9 

1,0033 
1,031.2 
1,030.9 
1,063.8 
1,200.0 
1,153.0 
1,060.0 
1,045.2 
1,016.9 
1,369.8 
1,071.0 
1,071.0 
1,071.0 
1,024.0 
1,0677 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

1,256.0 
1,411.0 

NM 
1,401.0 

NM 
NM 

1,605.9 
1,418.5 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
770.0 
787.4 
7445 
NM 
765.0 
760.0 
677.0 

750.7 

176.0 
197.3 
197.1 
194.0 
200.0 
214.0 
211.0 
182.9 
185.0 
NM 

214.0 
213.0 
2113 

200.0 
194.8 
201.7 
200.0 
199.0 
214.0 
219.0 
211.0 
203.0 
NM 
220.0 
219.0 
222.2 

EW-4 Average Pumping 
NM 
206.9 
206.6 
205.9 
214.2 
217.0 
214.0 
196.0 
208.3 
224.8 
208.0 
210.0 
207.0 
227.0 
205.7 

NM 
204.0 
210.2 
208.9 
2184 
220.0 
219.0 
204.0 
215.8 
230.0 
216.0 
211.0 
207.0 
231.0 
212.0 

166.7 
194.8 
196.8 
196.0 
199.0 
213.0 
202.0 
191.0 
192.0 
NM 

210.0 
211.0 
202.7 

909.0 
909.0 
964.6 
938.0 
877.0 

1,071.0 
987.0 
971.0 
968.0 
NM 
882.3 
882.0 
968.0 

882.0 
967.0 
914.6 
938.0 
809.0 

1,071.0 
965.0 
967.0 

1,000.0 
NM 

882.3 
857.0 
943.4 

Rate (ml/min) for Stage III 
NM 

191.0 
201.3 
201.8 
206.1 
220.0 
203.0 
187.5 
201.3 
215.2 
204.0 
205.0 
205.0 
217.0 
201,3 

NM 
961.2 
914.6 
906.3 
887.5 
938.0 
955.0 
810.8 
952.3 
884.9 
909.0 
938.0 
938.0 
958.5 
931.2 

NM 
952.0 
986.8 
940.4 
946.3 
909.0 
896.0 
793.6 
993.3 
996.6 
909.0 
938.0 
909.0 
993.4 
934.4 

EW-4 Average Pumping Rate (ml/min) for Stage IV 

1,034.0 
937.5 
999.9 
988.0 
914.0 

1,111.0 
1,003.0 
1,007.0 
968.0 
NM 

946.3 
938.0 

1,023.9 

NM 
970.0 
955.4 
911.8 
934.5 
909.0 
993.0 
852.2 
996.6 
925.9 
938.0 
938.0 
938.0 
986.8 
964.8 



TABLE 4.6 

TAP WATER MONITORING RESULTS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Date 

October 2000 
10/10/00 
10/12/00 
10/14/00 
10/15/00 
10/17/00 
10/18/00 
10/21/00 
10/24/00 
10/29/00 
10/31/00 

November 2000 
11/2/00 
11/4/00 
11/7/00 
11/9/00 

11/11/00 
11/14/00 
11/16/00 
11/18/00 

pH 
(standard 

units) 

7.38 
7.41 
7.30 
7.74 
7.43 
7.54 
7.47 
7.56 
7.83 
7.52 

7.49 
7.50 
7.28 
7.76 
7.58 
7.66 
8.33 
7.52 

Conductivity 

(ms/cm) ^ 

0.262 
0.259 
0.256 
0.261 
0.260 
0.261 
0.257 
0.263 
0.261 
0.265 

0.249 
0.251 
0.257 
0.255 
0.265 
0.261 
0.269 
0.302 

Temperature 

(centigrade) 

13.80 
15.97 
15.63 
15.33 
15.12 
17.10 
15.07 
16.25 
14.40 
15.50 

15.83 
14.25 
12.52 
10.78 
10.47 
10.41 
8.33 
8.26 

Dissolved 
Oxygen 

(mg/L)^ 

8.66 
8.44 
8.52 
8.92 
8.83 
8.02 
8.43 
6.53 
7.30 
7.52 

8.22 
8.43 
10.43 
9.41 
9.02 
9.23 
13.14 
14.10 

OFUP 

(mv) ' 

391 
437 
425 
286 
304 
283 
298 
414 
176 
383 

214 
119 
321 
166 
42.0 
95.0 
33.0 
35.0 

Residual 
Chlorine 

(tng/L)^ 

0.8 
0.8 
0.8 
0.8 
0.6 
0.8 
0.6 
0.6 
0.8 
0.6 

0.6 
0.8 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

^ ms/cm - millisiemens per centimeter 
^ mg/L - milligrams per liter 
^ mv - millivolts 

CRA 015670 (6) 



TABLE 5.1 

SUMMARY OF AVERAGE GROUNDWATER ELEVATIONS 
AND HYDRAULIC GRADIENTS - E/R UNIT 

WAUKEGAN MANUFACTURED GAS AND COKE PLAN 
WAUKEGAN, ILLINOIS 

Phase I PhaseU 

Well 
Location 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 

WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

Average 
Groundwater 

Elevation 
(feet AMSL) 

580.57 
580.82 
580.26 
581.76 
581.75 
581.78 
581.86 
581.97 
581.73 
581.46 
581.45 
581.39 
581.36 
581.33 
581.46 
581.43 
581.32 
581.12 
581.07 

Average Horizontal Gradient (feel/foot) 

RW-2 - EW-1 
RW-5-EW-1 
RW-3 - EW-2 
RW-6 - EW-2 
RW-1 - EW-3 
RW-4 - EW-3 

Phase I 
0.1152 
0.1368 
0.0949 
0.0893 
0.1463 
0.1569 

WeU 
Location 

EW-1 
EW-2 
EW-3 
RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 

WN-IA 
WN-IB 
WN-IC 
WN-ID 
WN-IE 
WN-2A 
WN-2B 
WN-2C 
WN-2D 
WN-2E 

PhaseU 
0.0971 
0.2020 
0.0784 
0.1275 
0.1961 
0.2745 

Average 
Groundwater 

Elevation 
(feet AMSL) 

580.27 
580.49 
579.27 
581.27 
581.26 
581.29 
582.07 
582.33 
581.79 
581.16 
581.15 
581.08 
581.02 
580.98 
581.21 
581.18 
581.06 
580.84 
580.81 
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TABLE 5.2 

SUMMARY OF AVERAGE GROUNDWATER ELEVATIONS AND HYDRAULIC GRADIENTS - E UNIT 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Well 
Location 

EW-4 

WN-3A 

WN-3B 

WN-3C 

WN-3D 

WN-3E 

Average 
Groundwater 

Elevation 
(feet AMSL) 
(2.81/min) 

580.11 

581.73 

581.65 

581.57 

581.49 

581.51 

Average 
Groundwater 

Elevation 
(feet AMSL) 
(2.11/min) 

580.04 

581.28 

581.24 

581.18 

581.11 

581.13 

Average 
Groundwater 

Elevation 
(feet AMSL) 
(LiVmin) 

580.05 

581 

580.97 

580.91 

580.86 

580.89 

Average 
Groundwater 

Elevation 
(feet AMSL) 
(0.75/min) 

580.97 

581.37 

581.36 

581.34 

581.31 

581.33 

Average Horizontal Hydraulic Gradient (feet/foot) 

WN-3A - EW-4 

WN-3B - EW-4 

WN-3C - EW-4 

WN-3D - EW-4 

WN-3E - EW-4 

0.324 

0.308 

0.292 

0.276 

0.28 

0.248 

0.24 

0.228 

0.214 

0.218 

0.19 

0.184 

0.172 

0.162 

0.168 

0.08 

0.078 

0.074 

0.068 

0.072 
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o TABLE 6.1 

ANALYSIS OF GROUNDWATER FROM WAUKEGAN 
TREATED WITH FENTON REAGENT AT pH 3.8 

Parameter 
(mg/L) 

pH (Std. Units) 
TSS 
BOD 
TOC 
COD 
Dissolved COD 
Dissolved Thiocyanate 
DOC 
NH3-N 
Dissolved NH3-N 
TKN 
Total Phosphorus 
Alkalinity 
Phenols 
Dissolved Phenols 
Dissolved Aluminum 
Dissolved Antimony 
Arsenic 
Dissolved Arsenic 
Dissolved Barium 
Dissolved Beryllium 
Dissolved Boron 
Dissolved Cadmium 
Dissolved Calcium 
Dissolved Chromium 
Dissolved Copper 
Dissolved Cobalt 
Iron 
Dissolved Iron 
Dissolved Lead 
Magnesium 
Dissolved Magnesium 
Dissolved Manganese 
Dissolved Molybdenum 
Dissolved Nickel 
Dissolved Potassium 
Dissolved Selenium 
Dissolved Silver 
Dissolved Sodium 
Dissolved Strontium 
Dissolved Vanadium 
Dissolved Zinc 

RAW 

9.06 
4 

1770 
850 
3240 

-
408 

-
1890 

-
1890 
<0.10 
1490 
617 

-
<0.40 
<1.0 
9.02 
7.64 

0.043 
<0.020 

0.34 
<0.020 

9.03 
<0.10 

<0.042 
<0.040 

231 
2.09 

<0.10 
10.1 
7.8 

0.099 
<0.12 
<0.12 

4.4 
<0.20 
<0.08 
45.2 
<0.20 
0.946 
0.670 

H2O2 =150mg/L 
Fe = 60 mg/L 

-
150 

-
-
-

2600 
379 
777 

-
1780 

-
-
-
-

580 
<040 
<1.0 

-
2.40 
0.056 

<0.020 
<0.20 
<0.020 

113 
<0.10 
<0.042 
<0.040 

-
494 

<0.10 
-

9.22 
0.609 
<0.12 
<0.12 
4.6 

<0.20 
<0.080 

378 
<0.20 
0.435 
0.281 

Fe = 120 mg/L 

-
235 

-
-
-

2990 
370 
715 

-
1760 

-
-
-
-

520 
0.53 
<1.0 

-
1.42 

0.359 
<0.020 
<0.20 

<0.020 
113 

<0.10 
<0.042 
<0.040 

-
684 

<0.10 
-

9.60 
0.830 
<0.12 
<0.12 

5.8 
<0.20 
<0.080 

295 
<0.20 
0.378 
0.615 

Fe = 180 mg/L 

-
279 

-
-
-

3030 
369 
773 

-
1810 

-
-
-
-

578 
0.45 
<1.0 

-
1.14 

0.404 
<0.020 
<0.20 

<0.020 
11.6 

<0.10 
<0.042 
0.095 

-
962 

<0.10 
-

9.52 
1.16 

<0.12 
0.281 

6.2 
<0.20 

<0.080 
259 

<0.20 
0.167 
0.689 

H 2 O 2 =300 mg/L 
Fe = 60 mg/L 

-
190 

-
-
-

2780 
322 
685 

-
1790 

-
-
-
-

480 
0.69 
<1.0 

-
2.78 
0.370 

<0.020 
<0.20 
<0.020 

11.1 
<0.10 

<0.042 
<0.040 

-
354 

<0.10 
-

9.08 
0.441 
<0.12 
0.278 

6.0 
<0.20 
<0.080 

904 
<0.20 
0.369 
0.575 

Fe = 120 mg/L 

-
275 

-
-
-

2720 
335 
719 

-

1780 
-
-
-
-

471 
0.81 
<1.0 

-
1.91 

0.347 
<0.020 
<0.20 

<0.020 
113 

<0.10 
<0.042 
<0.040 

-

668 
<0.10 

-
9.33 

0.818 
<0.12 
0.191 

6 5 
<0.20 

<0.080 
713 

<0.20 
0.434 
0.651 

Fe = 180 mg/L 

-
309 

-
-
-

2800 
336 
720 

-
1790 

-
-

" 
-

522 
0.53 
<1.0 

-
0.80 

0.396 
<0.020 
<0.20 
<0.020 

12.1 
<0.10 
<0.042 
0.063 

-

1000 
<0.10 

-
105 
1.23 

<0.12 
0.298 

6 4 
<0.20 
<0.080 

52.3 
<0.20 
2.29 

0.717 

o 
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TABLE 6.2 

ANALYSIS OF GROUNDWATER FROM WAUKEGAN 

TREATED WITH FENTON REAGENT AT pH 5.5 

Parameter 
(mg/L) 

pH (Std. Units) 
TSS 
BOD 
TOC 
COD 

Dissolved COD 
Dissolved Thiocyanate 
DOC 
NH3-N 
Dissolved NH3-N 
TKN 
Total Phosphorus 
Alkalinity 
Phenols 
Dissolved Phenok 
Dissolved Aluminum 
Dissolved Antimony 
Arsenic 
Dissolved Arsenic 
Dissolved Barium 
Dissolved Beryllium 
Dissolved Boron 
Dissolved Cadmium 
Dissolved Calcium 
Dissolved Chromium 
Dissolved Copper 
Dissolved Cobalt 
Iron 
Dissolved Iron 
Dissolved Lead 
Magnesium 
Dissolved Magnesium 
Dissolved Manganese 
Dissolved Molybdenum 
Dissolved Nickel 
Dissolved Potassium 
Dissolved Selenium 
Dissolved Silver 
Dissolved Sodium 
Dissolved Strontium 
Dissolved Vanadium 
Dissolved Zinc 

RAW 

9.06 
4 

1770 
850 

3240 
-

408 
-

1890 
-

1890 
<0.10 
1490 
617 

-
<0.40 
<1.0 
9.02 
7.64 
0.043 

<0.020 
0.34 

<0.020 
9.03 

<0.10 
<0.042 
<0.040 
2.31 
2.09 
<0.10 
10.1 
7.8 

0.099 
<0.12 
<0.12 

4 4 
<0.20 
<0.08 
452 

<0.20 
0.946 
0.670 

H2O2 =150mg/L 
Fe = 60 mg/L 

-
600 

-
-
-

2870 
386 
760 

-
1720 

-
-
-
-

560 
0.44 
<1.0 

-
<0.40 
0.604 

<0.020 
<0.20 
<0.020 

12.5 
<0.10 
<0.042 
<0.040 

-
280 

<0.10 
-

9.62 
0.615 
<0.12 
0.150 

6.5 
<0.20 
<0.080 

51.0 
<0.20 
0.185 
0.681 

Fe = 120 mg/L 

-
522 

-
-
-

2760 
370 
653 

-
1730 

-
-
-
-

592 
0.65 
<1.0 

-
<0.40 
0.523 

<0.020 
<0.20 

<0.020 
11.9 

<0.10 
<0.042 
<0.040 

-
604 

<0.10 
-

10.1 
0.924 
<0.12 
0.187 
6.7 

<0.20 
<0.080 

128 
<0.20 

<0.080 
0.791 

Fe = 180 mg/L 

-
600 

-
-
-

2910 
382 
744 

-
1710 

-
-
-
-

572 
<0.40 
<1.0 

-
<0.40 
0.466 

<0.020 
<0.20 

<0.020 
12.7 

<0.10 
<0.042 
0.075 

-
991 

<0.10 
-

112 
1.40 

<0.12 
0.268 

6.6 
<0.20 
<0.080 

49.6 
<0.20 
0.244 
0.892 

H2O2=300mg/L \ 
Fe = 60 mg/L 

-
430 

-
-
-

2500 
332 
721 

-
1690 

-
-
-
-

270 
0.61 
<1.0 

-
<0.40 
0.155 

<0.020 
<0.20 

<0.020 
143 

<0.10 
<0.042 
<0.040 

-
268 

<0.10 
-

9.60 
0.442 
<0.12 
<0.12 

4 5 
<0.20 

<0.080 
78.8 

<0.20 
0.268 
0.221 

Fe = 120 mg/L 

-
594 

-
-
-

2600 
347 
700 

-
1710 

-
-
-
-

402 
1.24 
<1.0 

-
0.45 

0.133 
<0.020 
<0.20 

<0.020 
15.3 

<0.10 
<0.042 
<0.040 

-
552 

<0.10 
-

10.7 
0.900 
<0.12 
<0.12 

5 
<0.20 

<0.080 
42.3 

<0.20 
1.65 

0.315 

Fe = 180 mg/L 

-
626 

-
-
-

2850 
352 
673 

-
1700 

-
-
-
-

352 
<0.40 
<1.0 

-
<0.40 
0.379 

<0.020 
<0.20 

<0.020 
112 

<0.10 
<0.042 
0.060 

-
912 

<0.10 
-

10.2 
1.26 

<0.12 
0.341 

6.3 
<0.20 

<0.080 
123 

<0.20 
0.788 
0.758 
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TABLE 6.3 

ANALYSIS OF GROUNDWATER FROM WAUKEGAN 
TREATED WITH FENTON REAGENT AT pH 7.5 

Parameter 
(mg/L) 

pH (Std. Units) 
TSS 
BOD 
TOC 
COD 
Dissolved COD 
Dissolved Thiocyanate 
DOC 
NH3-N 
Dissolved NH3-N 
TKN 
Total Phosphorus 
Alkalinity 
Phenols 
Dissolved Phenols 
Dissolved Aluminum 
Dissolved Antimony 
Arsenic 
Dissolved Arsenic 
Dissolved Barium 
Dissolved Beryllium 
Dissolved Boron 
Dissolved Cadmium 
Dissolved Calcium 
Dissolved Chromium 
Dissolved Copper 
Dissolved Cobalt 
Iron 
Dissolved Iron 
Dissolved Lead 
Magnesium 
Dissolved Magnesium 
Dissolved Manganese 
Dissolved Molybdenum 
Dissolved Nickel 
Dissolved Potassium 
Dissolved Selenium 
Dissolved Silver 
Dissolved Sodium 
Dissolved Strontium 
Dissolved Vanadium 
Dissolved Zinc 

RAW 

9.06 
4 

1770 
850 

3240 
-

408 
-

1890 
-

1890 
<0.10 
1490 
617 

-
<0.40 
<1.0 
9.02 
7.64 

0.043 
<0.020 

0.34 
<0.020 

9.03 
<0.10 

<0.042 
<0.040 

2.31 
2.09 

<0.10 
10.1 
7.8 

0.099 
<0.12 
<0.12 

4 4 
<0.20 
<0.08 
45.2 
<0.20 
0.946 
0.667 

H2O2 =150 mg/L 
Fe = 60 mg/L 

. 

130 
-
-
-

2690 
354 
780 

-
1780 

-
-
-
-

610 
<0.40 
<1.0 

-
2.80 
0.056 

<0.020 
<0.20 

<0.020 
113 

<0.10 
<0.042 
<0.040 

-
494 

<0.10 
-

9.22 
0.609 
<0.12 
<0.12 

4.6 
<0.20 

<0.080 
378 

<0.20 
0.455 
0.281 

Fe = 120 mg/L 

. 

270 
-
-
-

3020 
330 
732 

-
1760 

-
-
-
-

540 
0.53 
<1.0 

-
2.23 

0.359 
<0.020 
<0.20 

<0.020 
113 

<0.10 
<0.042 
<0.040 

-
684 

<0.10 
-

9.60 
0.830 
<0.12 
<0.12 

5 3 
<0.20 

<0.080 
295 

<0.20 
0.378 
0.615 

Fe = 180 mg/L 

„ 

288 
-
-
-

3030 
359 
757 

-
1810 

-
-
-
-

578 
0.45 
<1.0 

-
2.18 
0.404 

<0.020 
<0.20 
<0.020 

11.6 
<0.10 

<0.042 
0.095 

-
962 

<0.10 
-

9.52 
1.16 

<0.12 
0.281 
6.2 

<0.20 
<0.080 

259 
<0.20 
0.17 
0.689 

H 2 O 2 =300 mg/L 
Fe = 60 mg/L 

_ 

190 
-
-
-

2840 
316 
680 

-
1790 

-
-

. 
-

480 
0.69 
<1.0 

-
2.78 
0.370 

<0.020 
<0.20 
<0.020 

11.1 
<0.10 

<0.042 
<0.040 

-
354 

<0.10 
-

9.08 
0.441 
<0.12 
0.278 

6.0 
<0.20 

<0.080 
904 

<0.20 
0.369 
0.575 

Fe = 120 mg/L 

_ 

265 
-
-
-

2790 
328 
710 

-
1780 

-
-
-
-

461 
0.81 
<1.0 

-
1.91 

0.347 
<0.020 
<0.20 
<0.020 

113 
<0.10 

<0.042 
<0.040 

-
668 

<0.10 
-

9.33 
0318 
<0.12 
0.191 

6.5 
<0.20 

<0.080 
713 

<0.20 
0.434 
0.651 

Fe = 180 mg/L 

_ 

320 
-
-
-

2800 
330 
720 

-
1790 

-
-
-
-

422 
0.53 
<1.0 

-
1.22 

0.396 
<0.020 
<0.20 
<0.020 

12.1 
<0.10 

<0.042 
0.063 

-
1000 
<0.10 

-
105 
1.23 

<0.12 
0.298 

6 4 
<0.20 

<0.080 
52.3 

<0.20 
2.29 

0.717 
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TABLE 6.4 

ANALYSIS OF GROUNDWATER FROM WAUKEGAN 
TREATED WITH HUMATES 

Parameter 
(mg/L) 

pH (Std. Units) 
TSS 
BOD 

roc 
COD 
Dissolved COD 
Dissolved Ttiiocyanate 
NH3-N 
Dissolved NH3-N 
TKN 
Total Phosphorus 
Alkalinity 
Phenols 
Dissolved Phenols 
Dissolved Aluminum 
Dissolved Antimony 
Arsenic 
Dissolved Arsenic 
Dissolved Barium 
Dissolved Beryllium 
Dissolved Boron 
Dissolved Cadmium 
Dissolved Calcium 
Dissolved Chromium 
Dissolved Copper 
Dissolved Cobalt 
Iron 
Dissolved Iron 
Dissolved Lead 
Magnesium 
Dissolved Magnesium 
Dissolved Manganese 
Dissolved Molybdenum 
Dissolved Nickel 
Dissolved Potassium 
Dissolved Selenium 
Dissolved Silver 
Dissolved Sodium 
Dissolved Strontium 
Dissolved Vanadium 
Dissolved Zinc 

RAW 

9.06 
4 

1770 
850 
3240 

-
408 
1890 

-
1890 
<0.10 
1490 
617 
-

<0.40 
<1.0 
9.02 
7.64 
0.043 
<0.020 
0.34 

<0.020 
9.03 
<0.10 
<0.042 
<0.040 
2.31 
2.09 
<0.10 
10.1 
78 

0.099 
<0.12 
<0.12 
4.4 

<0.20 
<0.080 
45.2 
<0.20 
0.946 
0.067 

Humates dose (mg/L) 
100 

-
-
-
-
-

3130 
399 

-
1800 

-
-
-
-

699 
1.04 
<1.0 

-
8.33 
0.068 
<0.020 
0.53 

<0.020 
13.5 

<0.10 
<0.042 
<0.040 

-
2.33 
<0.10 

-
9.43 
0.045 
<0.12 
<0.12 
4.8 

<0.20 
<0.080 
48.0 
<0.20 
0.317 
<0.10 

100 

-
-
. 
-
-

3250 
390 

-
1770 

. 
-
-
-

1610 
0.66 
<1.0 

. 
8.23 
0.060 
<0.020 
0.82 

<0.020 
13.6 

<0.10 
<0.042 
<0.040 

2.46 
<0.10 

-
9.68 
0.046 
<0.12 
<0.12 
5.6 

<0.20 
<0.080 
51.1 
<0.20 
1.03 

<0.10 

400 

-
-
. 
-
. 

3250 
394 

-
1760 

-
-
-
-

848 
0.43 
<1.0 

-
8.42 
0.050 
<0.020 
0.49 

<0.020 
17.0 

<0.10 
<0.042 
<0.040 

-
2.27 
<0.10 

-
9.02 
0.029 
<0.12 
<0.12 
4.9 

<0.20 
<0.080 
52.2 
0.23 

0.568 
<0.10 

— ' — 

1000 

-
. 
-
. 

3110 
398 

-
1850 

-
-
-
-

733 
0.40 
<1.0 

-
8.14 

0.045 
<0.020 
0.51 

<0.020 
19.0 

<0.10 
<0.042 
<0.040 

-
1.78 

<0.10 
-

9.97 
0.034 
<0.12 
<0.12 
4.6 

0.394 
<0.080 
47.4 
<0.20 
0.360 
<0.10 

2000 

-
-
-
-

3110 
411 

-
1820 

-
-
-
-

1140 
0.83 
<1.0 

-
7.79 
0.053 
<0.020 
0.42 

<0.020 
38.1 
<0.10 
<0.042 
<0.040 

. 
3.46 

<0.10 
-

10.2 
<0.020 
<0.12 
<0.12 
4.7 

0.278 
<0.080 
53.3 
0,45 
0.514 
<0.10 

3000 

-
-
-
-
-

3090 
394 

-
1710 

-
-
-
-

971 
8.26 
<1.0 

-
7.37 
0.066 
<0.020 
0.50 

<0.020 
49.4 
<0.10 
0.329 
<0.040 

-
6.92 

<0.10 
-

11.5 
0.071 
<0.12 
0.345 
5.4 

<0.20 
<0.080 
58.5 
0.70 
0.639 
0.429 

4000 

-
-
-
-

3130 
435 

-
1750 

-
-
-
-

2800 
0.80 
<1.0 

-
8.07 
0.763 
<0.020 
0.61 

<0.020 
53.2 
<0.10 
<0.042 
<0.040 

-
3.22 
<0.10 

-
12.2 

<0.020 
<0.12 
<0.12 
6.2 

<0.20 
<0.080 
69.3 
0.55 

0.469 
0.102 

5000 

-
-
-
-
. 

3230 
412 

-
1810 

-
-
-
-

1910 
0.77 
<1.0 

-
7.40 
0.052 
<0.020 
0.48 

<0.020 
57.2 

<0.10 
<0.042 
<0.040 

-
2.87 
<0.10 

-
12.6 

<0.020 
<0.12 
<0.12 
5.4 

<0.20 
<0.080 
63.5 
0.46 

0.219 
<0.10 

6000 

-
-
-
-
-

3070 
412 

-
1780 

-
-
-
-

1090 
0.91 
<1.0 

-
6.98 
0.696 
<0.020 
0.55 

<0.020 
60.0 
<0.10 

<0.042 
<0.040 

-
3.50 
<0.10 

-
13.1 

<0.020 
<0.12 
0.206 
6.0 

<0.20 
<0.080 
72.1 
0.75 
0.559 
0.113 

8000 

-
-
-
-
-

3210 
411 

-
1720 

-
-
-
-

2380 
0.55 
<1.0 

-
7.34 

0.0478 
<0.020 
0.58 

<0.020 
71.5 

<0.10 
0.0693 
<0.040 

-
1.49 

<0.10 
-

15.6 
<0.020 
<0.12 
0.192 
5.6 

<0.20 
<0.080 

80.4 
0.82 
0.452 
0.120 

10000 

-
-
-
-
-

3190 
417 

-
1740 

-
-
-
-

1760 
1.24 
<1.0 

-
6.72 
0.925 
<0.020 
0.58 

<0.020 
59.4 
<0.10 
<0.042 
<0.040 

-
5.93 

<0.10 
-

16.2 
<0.020 
<0.12 
<0.12 
6.6 

<0.20 
<0.080 

86.0 
0.81 
0.204 
0.136 



TABLE 6.5 

ANALYSIS OF GROUNDWATER FROM WAUKEGAN 

TREATED WITH HUMATES AND HYDROGEN PEROXIDE AT pH 7.5 

Parameter 
(mg/L) 

pH (Std. Units) 
TSS 
BOD 
TOC 
COD 
Dissolved COD 
Dissolved Thiocyanate 
NH3-N 
Dissolved NH3-N 
TKN 
Total Phosphorus 
Alkalinity 
DOC 
Phenols 
Dissolved Phenols 
Dissolved Aluminum 
Dissolved Antimony 
Arsenic 
Dissolved Arsenic 
Dissolved Barium 
Dissolved Beryllium 
Dissolved Boron 
Dissolved Cadmium 
Dissolved Calcium 
Dissolved Chromium 
Dissolved Copper 
Dissolved Cobalt 
Iron 
Dissolved Iron 
Dissolved Lead 
Magnesium 
Dissolved Magnesium 
Dissolved Manganese 
Dissolved Molybdenum 
Dissolved Nickel 
Dissolved Potassium 
Dissolved Selenium 
Dissolved Silver 
Dissolved Sodium 
Dissolved Strontium 
Dissolved Vanadium 
Dissolved Zinc 

RAW 

9.06 
4 

1770 
850 
3240 

-
408 
1890 

-
1890 
<0.10 
1490 

-
617 

-
<0.40 
<1.0 
9.02 
7.64 

0.043 
<0.020 

0.34 
<0.020 

9.03 
<0.10 

<0.042 
<0.040 

2.31 
2.09 

<0.10 
10.1 
7.8 

0.099 
<0.12 
<0.12 
4 4 

<0.20 
<0.080 

45.2 
<0.20 
0.946 
0.067 

pH=7.5 H 2 0 2 - = 300 mg/L 
Humates dose (m ĵ/L) | 

200 

-
44 
-
-
-

2950 
358 

-
1770 

-
-

770 
-

565 
<0.40 
<1.0 

-
8.04 

0.724 
<0.020 

0.64 
<0.020 
20.5 

<0.10 
<0.042 
<0.040 

-
2.04 

<0.10 
-

102 
0.043 
<0.12 
0.138 

65 
<0.20 

<0.080 
57.1 
<0.20 
0.613 
0.341 

500 

-
146 

-
-
-

2930 
369 

-
1750 

-
-
-

838 
-

565 
0.50 
<1.0 

-
8.17 

0.713 
<0.020 
0.59 

<0.020 
23.7 

<0.10 
<0.042 
<0.040 

-
2.74 

<0.10 
-

9.35 
0.066 
<0.12 
0.162 

62 
<0.20 

<0.080 
54.5 
<0.20 
0.673 
0.344 

1000 

-
366 

-
-
-

3010 
355 

-
1760 

-
-
-

806 
-

576 
1.72 
<1.0 

-
7.48 

0.028 
<0.020 
0.29 

<0.020 
35.4 

<0.10 
<0.042 
<0.040 

-
2.76 

<0.10 
-

9.82 
0.028 
<0.12 
0.419 
4.8 

<0.20 
<0.080 
47.7 
<0.20 
0.633 
0.090 

1500 

-
469 

-
-
-

3010 
278 

-
1730 

-
-
-

810 
-

569 
0.65 
<1.0 

-
7.34 

0.666 
<0.020 
0.44 

<0.020 
46.5 
<0.10 

<0.042 
<0.040 

-
4.42 

<0.10 
-

11.6 
0.027 
<0.12 
<0.12 
5.7 

<0.20 
<0.080 

59.7 
0.434 
0.478 
0.239 

2000 

-
370 

-
-
-

2890 
356 

-
1680 

-
-
-

792 
-

689 
0.42 
<1.0 

-
7.70 

0.734 
<0.020 
0.47 

<0.020 
38.1 

<0.10 
<0.042 
<0.040 

-
2.01 

<0.10 
-

11.7 
0.028 
<0.12 
<0.12 
6 5 

<0.20 
<0.080 

61.0 
0.284 
0.465 
0.386 

4000 

-
1320 

-
-
-

2970 
389 

-
1670 

-
-
-

852 
-

469 
0.92 
<1.0 

-
7.40 

0.664 
<0.020 

0.38 
<0.020 

61.9 
<0.10 

<0.042 
<0.040 

-
3.85 

<0.10 
-

13.7 
<0.020* 
<0.12 
0.174 

6.1 
<0.20 

<0.080 
66.0 
0.644 
0312 
0.302 

CRA 15670 (6) 



TABLE 6.6 

ANALYSIS OF GROUNDWATER FROM WAUKEGAN 
COMPARISON OF TREATMENT WITH HUMATES AND HYDROGEN PEROXIDE 

WITH AND WIIHOUT IRON 

Parameter 
(mg/L) 

pH (Std. Units) 
TSS 
BOD 
TOC 
COD 
Dissolved COD 
Dissolved Thiocyanate 
NH3-N 
Dissolved NH3-N 
TKN 
Total Phosphorus 
Alkalinity 
DOC 
Phenols 
Dissolved Phenols 
.Dissolved Aluminum 
Dissolved Antimony 
Arsenic 
Dissolved Arsenic 
Dissolved Barium 
Dissolved Beryllium 
Dissolved Boron 
Dissolved Cadmium 
Dissolved Calcium 
Dissolved Chromium 
Dissolved Copper 
Dissolved Cobalt 
Iron 
Dissolved Iron 
Dissolved Lead 
Magnesium 
Dissolved Magnesium 
Dissolved Manganese 
Dissolved Molybdenum 
Dissolved Nickel 
Dissolved Potassium 
Dissolved Selenium 
Dissolved Silver 
Dissolved Sodium 
Dissolved Strontium 
Dissolved Vanadium 
Dissolved Zinc 

RAW 

9.06 
4 

1770 
850 

3240 
-

408 
1890 

-
1890 
<0.10 
1490 

-
617 

-

<0.40 
<1.0 
9.02 
7.64 

0.043 
<0.020 

0.34 
<0.020 

9.03 
<0.10 

<0.042 
<0.040 

2.31 
2.09 

<0.10 
10.1 
7.8 

0.099 
<0.12 
<0.12 

4 4 
<0.20 

<0.080 
45.2 

<0.20 
0.946 
0.067 

pH=7.5 H 202=300 mg/L 

500 mg/L 
Omg/LFe 

-
-
-
-
-

2970 
334 

-

1760 
-
-
-

814 
-

1290 
1.60 
<1.0 

-
7.69 

0.642 
<0.020 

0.39 
<0.020 

28.6 
<0.10 
<0.042 
<0.040 

-

8.83 
<0.10 

-
9.44 

0.033 
<0.12 
0.189 

6.1 
<0.20 

<0.080 
56.2 
0.24 
1.18 

0.180 

Humates 
60 mg/L Fe 

-
-
-
-
-

2850 
370 

-

1720 
-
-
-

820 
-

590 
0.46 
<1.0 

-
<0.40 
0.663 

<0.020 
0.36 

<0.020 
22.8 

<0.10 
<0.042 
<0.040 

-

3.36 
<0.10 

-
9.53 

0.055 
<0.12 
<0.12 

6 4 
<0.20 

<0.080 
55.7 

<0.20 
0.137 
0.169 

1000 mg/L 
O m g ^ F e 

-
-
-
-
-

2990 
354 

-

1770 
-
-
-

865 
_ 

618 
3.35 
<1.0 

-
7.65 

0.796 
<0.020 

0.34 
<0.020 

38.2 
<0.10 
<0.042 
<0.040 

-

10.1 
<0.10 

-
103 

0.060 
<0.12 
<0.12 

5.8 
<0.20 

<0.080 
53.7 
0.31 

0.743 
0.102 

. Humates 
60 mg/L Fe 

-
-
-
-
-

3050 
401 

-

1740 
-
-
-

769 
-

534 
0.63 
<1.0 

-
<0.40 
0.725 

<0.020 
0.40 

<0.020 
28.3 

<0.10 
<0.042 
<0.040 

-
8.27 

<0.10 

* 
9.38 

0.041 
<0.12 
<0.12 

6 4 
<0.20 
<0.080 

59.8 
0.307 
0.187 
0.136 

2000 mf^ 
Omg/LFe 

-
-
-
-
-

2970 
352 

-

1770 
-
-
-

838 
-

756 
1.32 
<1.0 

-
7.07 

0.755 
<0.020 

0.39 
<0.020 

52.3 
<0.10 

<0.042 
<0.040 

-
6.37 

<0.10 
-

115 
<0.020 
<0.12 
0.205 

6 2 

<0.20 
<0.080 

612 
0.48 

0.100 
0.145 

. Humates 
60 mg/L Fe 

-
-
-
-
-

2890 
385 

-

1690 
-
-
-

852 
-

510 
0.87 
<1.0 

-
<0.40 
0.709 

<0.020 
0.39 

<0.020 
53.2 

<0.10 
<0.042 
<0.040 

-

8.64 
<0.10 

-
12.1 

0.049 
<0.12 
<0.12 

6 4 
<0.20 

<0.080 
644 

0.602 
0.087 
0.184 

CRA 15670 (6) 



TABLE 6.7 

ANALYSES OF RAW AND PRETREATED GROUNDWATER 

FROM WAUKEGAN SITE 

Parameter 

(mgIL) 

pH 
TSS 
VSS 
COD 
TOC 
Phenols 
Arsenic 
Thiocyanate 
N03-N 

Not;. 3, 

Raw 

9.6 
4 
3 

3240 

850 
617 
7.7 
401 
1890 

2000 

Treated 

7.36 

3 
3 

2890 

769 
534 
<0.4 

385 
1890 

Nov 
Raw 

8.87 

2 
2 

3270 

855 
465 
8.36 

422 

1800 

27, 2000 

Treated 

7.68 

3 
3 

2700 

773 
360 
1.7 
392 
1660 

Date/Sampled 

Dec. 18,2000 
Raw 

9.2 
4 
4 

3210 

843 
502 
8.12 

412 
1800 

Treated 

7.43 

4 
4 

2680 

728 
348 
0.92 

364 
1760 

Dec. 18,1000 
Raw 

9.2 
4 
4 

3210 

843 
502 
8.12 

412 
1800 

Treated 

7.43 

4 
4 

2680 

728 
348 
0.92 

364 

1760 

Dec. 19,1000 
Raw 

9.2 
8 
8 

3250 

850 
510 
8.12 

412 
1880 

Treated 

7.43 

3 
3 

2700 

730 
452 
1.96 

403 
1800 

Jan 
Raw 

9.2 
4 
4 

3210 

843 
502 
8.12 

412 
1800 

12, 2001 

Treated 

7.43 

6 
6 

2680 

728 
348 
0.92 

364 

1760 

GC/MS Acid/Base Neutral (*) (up/L) 

2,4-Dimethylphenol 
phenol 

7300 

41000 

6000 

24000 

7300 

43000 

5900 

26000 

7100 

40000 

5700 

22000 

7260 

40000 

5800 

21000 

NA 
NA 

NA 
NA 

7100 

40000 

5700 

22000 

GC/MSVOCC)(up/L) 

Benzene 
Dichloromethane 
Toluene 
o-Xylene 
p-i-m-Xylene 

1130 

3 
24 
1.9 
3.2 

40 
1.9 
7.3 
0.6 
1.1 

1110 

3.2 
23 
1.8 
3.2 

36 
1.9 
6.2 
0.6 
0.9 

1100 

3.1 
26 
2.1 
3.2 

38 
1.8 
6.6 
0.8 
0.8 

1200 

3.1 
26 
2.1 
3.2 

41 
2.1 
6.2 
0.8 
0.8 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

1100 

3.4 
29 
2.3 
3.2 

36 
1.75 

6.2 
0.8 
0.9 

Note; 

(*) Only detected compounds reported. 



TABLE 6.8 

ANALYSES OF SUPERNATANT DURING ACCLIMATIZATION 

WAUKEGAN GROUNDWATER TREATABILITY 

Parameter Sample date 
(mgIL) 

pH (St Units) 
TSS 
VSS 
SCOD 
Phenols 
NH3-N 
N03-N 

15-Nov 

7.36 
13500 
10100 

140 
<0.2 
113 
38 

17-Nov 

6.89 
12900 
10500 
230 
<0.2 
28 
164 

20-Nov 

6.96 
12300 
9800 
260 
0.14 
56 
186 

22-Nov 

7.08 
11800 
9800 
320 

<0.02 
122 
188 

24-Nov 

6.98 
11600 
9400 
410 

0.016 
180 
202 

27-Nov 

7.12 
11400 
9000 
618 

0.012 
295 
216 

CRA 15670 (6) 



TABLE 6.9 

ANALYSES OF EFFLUENT DURING INITIAL BIOLOGICAL TEST (1 SBR) 

WAUKEGAN GROUNDWATER TREATABILITY 

Sample/Date 

Raw/pre treated 

7-Dec 

10-Dec 

13-Dec 

15-Dec 

17-Dec 

19-Dec 

21-Dec 

Raw/pretreated 

23-Dec 

29-Dec 

3-Jan 

5-Jan 

pH(St Unit) 

7.68 

7.06 

7.02 

6.98 

6.77 

6.91 

6.88 

6.85 

7.43 

6.94 

6.97 

6.93 

6.98 

rss 

3 

4600 

3600 

2300 

2375 

800 

300 

40 

4 

106 

1000 

1200 

26 

VSS 

3 

3700 

2400 

1200 

1175 

533 

267 

40 

4 

61 

900 

800 

22 

COD 

2700 

5100 

3300 

1920 

161 

175 

200 

300 

2800 

125 

2580 

880 

970 

TOC 

753 

940 

960 

260 

64 

75 

66 

52 

728 

87 

152 

236 

67 

DOC 

744 

756 

640 

133 

58 

75 

45 

42 

348 

56 

124 

146 

57 

Phenols 

360 

5.09 

1.06 

0.9 

0.73 

0.02 

<0.02 

<0.2 

358 

<0.02 

<0.02 

<0.02 

<0.02 

Arsenic 

1.7 

1.7 

1.3 

1.2 

1.14 

0.85 

0.38 

0.14 

0.96 

0.08 

0.78 

<0.08 

<0.08 

Thiocyanate 

392 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

370 

<20 

<20 

<20 

<20 

Parameter im^lL) 
NH3-N 

1660 

538 

512 

523 

736 

787 

1100 

1020 

1800 

920 

1470 

1280 

1180 

N03-N 

05 

196 

202 

212 

153 

173 

149 

134 

0.5 

143 

149 

158 

122 

GCIMS AcidlBase Neutral (fixIL) 
2,4-dimethylphenol phenol 

5900 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

5800 

<10 

<10 

<10 

<10 

26000 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

24000 

<20 

<20 

<20 

<20 

benzene 

36 

<05 

<0S 

<05 

<0.5 

<0.5 

<0.5 

<0.5 

36 

<0.5 

<0.5 

<0S 

<05 

GCIMS VOC (fixIL) 
DCA 

1.9 

<0.5 

<05 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

1.8 

<Q.5 

<0.5 

<0.5 

<0.5 

toluene 

6.2 

<0.5 

<05 

<0.5 

<0.5 

<0.5 

<0.5 

<05 

6.4 

<0.5 

<05 

<0.5 

<05 

o-xylene 

0.6 

<0.5 

<0S 

<05 

<0.5 

<0.5 

<0.5 

<0.5 

0.9 

<0.5 

<0.5 

<0.5 

<05 

p&m-xylene 

0.9 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

0.9 

<1.0 

<1.0 

<1.0 

<1.0 



ANALYSES OF EFFLUENT DURING BIOLOGICAL TEST <2 SBR) 

WAUKEGAN GROUNDWATER TREATABILITY 

Sample/Date 

Raw/pretreated 

5-Tan 
Reactor tt 1 
Reactor tl 2 

8-Ian 
Reactor tf 1 
Reactor # 2 

10-Ian 
Reactor # 1 
Reactor # 2 

13-Tan 
Reactor # 1 
Reactor # 2 

15-Ian 
Reactor # 1 
Reactor # 2 

Parameter (m^lL) 
pH(StUnit) TSS VSS COD TOC DOC Phenols Arsenic Thiocyanate NH3-N N03-N GCIMS AcidfBase Neutral (ftxiL) 

2,4-dimetHylphenol phenol 
GCIMS VOC (fig/L) 

7.43 26 22 2800 728 648 358 0.96 370 1880 0.5 

6.98 
6.09 

6.76 

6.91 

6.88 
6.9 

5.97 

6.78 

6.82 

6.97 

26 
1100 

66 
n90 

1200 
330 

110 
15 

102 
15 

22 
700 

52 
800 

670 
210 

76 
8 

86 
12 

970 
2790 

980 
809 

1600 
820 

970 
970 

990 
970 

67 
1070 

128 
215 

170 
206 

126 
67 

138 
68 

57 
96 

96 
85 

92 
93 

102 
57 

109 
57 

<0.02 

<0.02 

<fl.02 

<0.02 

<0.02 

<0.02 

0.046 

0.037 

0.04 
0.037 

<0.08 

<0.08 

0.76 
0.21 

0.76 

0.62 

<0.08 
<0.08 

<0.08 

<0.08 

<20 
<20 

<20 
<20 

<20 
<20 

<20 
<20 

<20 
<20 

1600 

236 

1180 

656 

1210 

686 

1130 

720 

1230 

680 

122 
53 

112 
182 

96 
188 

98 
123 

102 
125 

<10 
<10 

<10 
<10 

<10 
<10 

<10 
<10 

<10 
<10 

<10 
<10 

<10 
<10 

<10 
<10 

<10 
<10 

<10 
<10 

benzene DCA toluene o-xylene p&m-xylene 

36 1.8 6.5 0.9 1.2 

<0.5 

<0.5 

<0.5 

cO.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 
<0.5 

<0.5 

<0.5 

<0.5 
<0.5 

<0.5 
<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<fl.5 
<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 
<0.5 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 
<1.0 

18-lan 
Reactor « 2 6.93 16 16 880 68 64 0.028 <0.0 <20 631 <10 <0.5 <0.5 <0.5 <0.5 <1.0 

20-lan 
Reactor H 2 6.9 18 12 970 91 83 0.045 0.03 <20 831 124 <10 <10 <0.5 <0.5 <0.5 <0.5 

23-Ian 
Reactor H 2 6.95 16 12 1030 96 88 0.055 0.03 760 122 <10 <0.5 <0.5 <0.5 <0.5 

25-Ian 
Reactor » 2 6.79 32 865 75 65 0.05 <0.08 790 94 NA NA NA NA 

27-ran 
Reactor » 2 6.89 33 20 840 94 85 0.05 <0.0l <20 726 NA NA NA NA NA 

30-Ian 
Reactor U 1 
Reactor « 2 

6.56 128 86 990 143 
6.79 33 27 602 86 

112 0.05 <0.08 
80 0.046 <0.08 

<20 
<20 

593 
335 

138 
82 

<10 
<10 

<10 
<10 

<0.5 -:0.5 <0.5 <0.5 
<0.5 <0.5 <0.5 <0.5 

<1.0 
<1.0 
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LO GENERAL FIELD PROCEDURES 

The following sections outUne the general protocols followed during implementation of 
Ore Pilot Project at the Site. 
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2.0 DECONTAMINATION PROCEDURES 

2.1 DRILLING EQUIPMENT 

Upon mobilization of the driU rig, Geoprobe, or cone penetrometer test rig to the Site and 
prior to subsurface explorations, the equipment was thoroughly steam-cleaned to remove 
oil, grease, mud, and other foreign matter. Before explorations at each subsequent testing 
location, the augers, cutting bits, probes, samplers, drill steel, and associated equipment 
were decontaminated to prevent cross contamination from the previous drilling activities. 
Equipment decontamination was accomplished by flushing and wiping Oie components to 
remove aU visible sediments followed by: 

i) steam-cleaning and/or high pressure washing with potable water to remove 
particulate matter and surface films; and 

ii) rinsing thoroughly with potable water. 

A decontamination pad was constructed for cleaning of drilling rigs and other 
equipment. The decontamination pad facilitated capture of cleaning fluids for proper 
management. Collected decontamination fltdds were managed in accordance with the 
protocols described in Section 6.0. 

2.2 SAMPLING EQUIPMENT 

Sampling equipment was decontaminated prior to field use and after each sample was 
collected to prevent cross-contamination between samples. Whenever practicable, 
dedicated sampling equipment was used to minimize the potential for sample cross 
contamination. Decontamination of equipment used for collection of samples for 
laboratory analyses was performed as follows: 

i) wash with potable water and Alconoxt" ,̂ Liquinox'°» or similar low-phosphate 

detergent using a brush, if necessary, to remove aU visible foreign matter; 

ii) rinse thoroughly with potable water; 

iii) rinse thoroughly with distilled water; and 

iv) aUow the equipment to air dry on a clean plastic sheet as long as possible. 
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Following the final rinse, equipment was visually inspected to verify that it was free of 
soil particulates and other solid material that could contribute to possible sample 
cross-contamination. 

Similarly, well casings and screens for monitoring weUs, extraction wells and reinjection 
weUs were thoroughly cleaned prior to use using the following procedure: 

i) steam-cleaning and/or high pressure washing with potable water to remove 
particulate matter and surface films; 

ii) rinse thoroughly with potable water; and 

ui) air dry as long as possible and wrap in clean plastic sheeting for delivery to 
installation site. 

Fluids used for cleaning were not recycled. Collected decontamination fluids were 
managed in accordance with the protocols described in Section 6.0. 
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3.0 PILOT UNIT CONSTRUCTION 

3.1 EXTRACTION AND REINJECTION WELL INSTALLATION 

Extraction and reinjection weUs were installed using hoUow-stem auger drilling 
methods. Specific installation protocols for the extraction/reinjection wells are 
described below: 

i) Drilling equipment and well construction materials were decontaminated prior 
to use as discussed in Section 2.1. 

ii) The boreholes were advanced to the target depth using 4.25-inch inside diameter 
hoUow-stem augers. 

ui) Continuous spUt-spoon samples were collected at extraction weU locations EW-2 
and EW-4, since these borings were the pilot borings. 

iv) The boreholes for the remaining extraction/reinjection weUs were advanced 
without collecting formation samples. The lead auger was fitted with an 
expendable knockout plug to prevent the entry of sand. 

v) The borehole was advanced to the target depth and potable water was added to 
the augers to minimize sand heave. The knockout plug was pushed off the 
bottom of the lead auger when the desired depth was reached. 

vi) A nominal 2-inch diameter (No. 10 slot) polyvinyl chloride (PVC) weU screen, 
5 feet in length, attached to a sufficient length of 2-inch diameter schedule 
40 PVC riser pipe to extend to approximately 2 feet above the groimd surface 
was placed into the borehole through the augers. 

vii) A filter sand pack consisting of No. 30 silica sand was instaUed to a minimum 
height of 2 feet above the top of the weU screen as the augers were removed. 

vui) A minimimi 2-foot thick seal consisting of 3/8-inch bentonite chips was placed 
on top of the sand pack. 

ix) The remaining borehole annulus was sealed to within 2 feet of the surface using 
bentonite chips. 

x) The upper 2 feet of the annulus was fiUed with driUing cuttings. 

xi) The weU heads were fitted with a watertight, lockable cap. 

A geologist described coUected soU samples in accordance with the Unified SoU 
Classification System (USCS). 
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3.2 MONITORING WELL NESTS 

Monitoring weU nests were instaUed using hoUow-stem auger driUing methods. 
Monitoring weU clusters were constructed at the surface using precleaned weU materials 
(see Section 2.1). Each individual monitoring weU was constructed of 0.75-inch nominal 
diameter PVC weU materials attached to 12-inch lengths of No. 10 slot PVC weU screen. 
The monitoring weU screens were wrapped in filter cloth prior to instaUation to 
minimize the intrusion of sUt into the weU annulus. Clustered groundwater monitoring 
weUs were instaUed using the foUowing procedures. 

i) Prior to set up at the borehole location, drilling equipment and weU construction 
materials were decontaminated prior to use as discussed in Section 1.1. 

ii) The borehole was advanced to the target depth using 6.25-inch inside diameter 
hoUow-stem augers. The lead auger was fitted with an expendable knockout 
plug to prevent the entry of sand. 

ui) The borehole was advanced approximately 1 foot into the glacial tUI formation 
and potable water was added to the augers to minimize sand heave. The 
knockout plug was pushed off the bottom of the lead auger when the desired 
depth was reached. 

iv) The deepest individual weU pipe and screen E was then inserted into the augers 
such that the deepest monitoring weU rested at the glacial tUl/upper sand unit 
interface. A filter sand pack consisting of No. 30 sUica sand was instaUed arotmd 
the individual weU screen over an interval that extended from 6-inches below the 
weU screen to a height of approximately 1 foot above the top of the weU screen as 
the augers were removed. 

v) A 6-inch thick bentonite chip seal was then instaUed above the sand pack for the 
lower weU. 

vi) This process continued for each successively shaUower weU. Bentonite seals 
ranged in thickness from 6-inches to 2 feet in thickness. 

vii) Individual weU pipes were labeled to avoid possible confusion between nested 
monitoring weUs. WeU cluster pipes were labeled with the letters A, B, C, D, and 
E designating the shaUowest to the deepest weU in the cluster. The base of the 
weU screens were positioned so that the base of the D weU screen was set 3 feet 
above that of the E weU screen, the C weU screen was set 3 feet above the D weU 
screen, the B weU screen was set 4.5 feet above the C weU screen, and the A weU 
screen was set 6.5 feet above the B weU screen. 
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vui) The upper 2.5 feet of the borehole aimulus was sealed to the surface using a 
bentonite grout mixture. 

3.3 WELL DEVELOPMENT 

Prior to coUecting samples or beginning the operational phase of the PUot Project, the 
monitoring, extraction and reinjection weUs were developed. WeU development 
protocols are described below: 

i) The weU was surged using a precleaned smaU-diameter baUer for a period of at 
least ten minutes. 

ii) Water was purged from the weU using a precleaned electronic submersible 
pump and or a peristaltic pump. Purged water was managed as described in 
Section 5.0. 

iii) The pH, temperature, turbidity, and conductivity of the purged groundwater 
were measured using field instruments. These instruments were caUbrated daUy 
according to the mantifacturer's specifications. AdditionaUy, observations such 
as color, odor, and clarity of the pvirged water were recorded. 

iv) Development continued imtU the tturbidity and sUt content of the monitoring 
weUs were reduced to the greatest extent practicable and three consistent 
readings of pH, temperature, and conductivity were recorded. 

v) WeU development was considered complete when three consecutive readings 
were within ±0.5 standard units for pH, within ±0.5° Celsius (C) for temperature, 
and within ±10 percent for conductivity. 

vi) Total weU depths were measured and recorded foUowing development of the 
extraction and reinjection weUs. 

3.4 PRE- AND POST-PILOT PROTECT GROUNDWATER MONITORING 

Groundwater samples were coUected in accordance with the protocol described below: 

i) A new pair of disposable nitrUe gloves was used for each sample. 

ii) The depth to water in each weU was measiured to the nearest 0.01 foot using an 
electronic water level meter. 
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iii) Prior to sampUng, each weU was purged using a dedicated section of 
polyethylene tubing and a peristaltic pump. Purge rates were kept below one 
Uter per minute to ensure turbidity and drawdown were minimized. 

iv) Field measurements of pH, conductivity, oxidation-reduction potential (ORP), 
dissolved oxygen (DO), turbidity, and temperature of the water were obtained 
during the purging of each weU. Field instruments were caUbrated in accordance 
with manufacturer's specifications. Purging was considered complete when 
three consecutive readings were within ±0.5 standard units for pH, within ±0.5°C 
for temperature, and within ±10 percent for conductivity or a maximum of three 
weU volumes were pvirged. 

v) After purging the required volume, groundwater samples were coUected. 
Containers w êre fiUed using techniques that minimize sample agitation. 
Groundwater samples were coUected from the equipment used to purge the weU 
as described above. Groundwater samples were coUected in order of decreasing 
analyte volatiUty. 

vi) Samples were labeled with a unique sample identification and placed into an 
iced cooler, pending sample pickup by the project laboratory. 
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4.0 FIELD LOG DOCUMENTATION 

A field book or appropriate field forms were used to record information coUected during 
the PUot Project. The field logbook is a bound document with consecutively numbered 
pages. The entries for each day were begun on a new page, which was dated. AU 
entries were made oiUy in indeUble ink. Corrections were made by marking through the 
error with a single Une, to remain legible, and initialing this action foUowed by writing 
the correction. 

Upon completion of the fieldwork or during periods when fieldwork is not scheduled, 
the field logbooks are maintained in CRA's Chicago office. Ultimately, after completion 
of aU stages of fieldwork, the logbooks wUl be maintained in the docvunent file in CRA's 
Chicago, Illinois office. 

The foUowing information was recorded in the field logbook or on appropriate field 
forms for each sample coUected: 

i) Site location identification; 

u) unique sample identification number; 

iU) date and time (in 2400-hour time format) of sample coUection; 

iv) weather conditions; 

v) designation as to the type of sample (groundwater, soU, etc.); 

vi) designation as to the means of coUection (grab, baUer, etc.); 

vu) name of sampler; 

viU) analyses to be performed on sample; 

ix) any other relevant comments such as odor, staining, texture, filtering, 
preservation, etc.; and 

x) sample location. 

Records of equipment maintenance and caUbration, and observations on equipment 
performance were also recorded in the field logbook. Alternatively, CRA utilized 
standard forms to record information such as sfratigraphy, weU construction, and weU 
sampUng. 
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5.0 SAMPLE HANDLING AND DOCUMENTATION PROTOCOLS 

5.1 SAMPLE LABELING 

Each sample was labeled with a unique sample number that facUitated tracking and 
cross-referencing of sample information. The sample numbering system used is 
described as foUows: 

Example: GW-MMDDYY-XX-001 

where: 
GW - designates types of sample (GW-groundwater, S-soU, 

SD-sediment, SW-surface water) 
MMDDYY - designates date of coUection presented as 

month/day/year 
XX - designates sampler's initials 
001 - designates sequential number starting with 001 

at the start of the project 

Field blank and field dupUcate samples also were numbered with a unique sample 
number, consistent with the numbering system described above, to prevent laboratory 
bias of field QC samples. 

5.2 SAMPLE CONTAINERS AND HANDLING 

Water samples coUected during the PUot Project were analyzed for TCL VOCs, TCL 
semivolatUe organic compounds (SVOCs), ammonia, bromide, nitrate, total cyanide, 
thiocyanate, alkalinity, total arsenic, total phenol, and total suspended soUds by 
En Chem Inc. of Madison, Wisconsin. Table 3.5 of the PUot Project Report summarizes 
the analytical methods for the PUot Project. Required sample containers, sample 
preservation methods, maximum holding times, and fiUing instructions were provided 
in the QAPP. AU samples were placed in appropriate sample containers, labeled, and 
properly sealed. Sample labels identified the sample containers. Sample labels included 
sample number, date of coUection, and analyses to be performed. Samples were 
cushioned within the shipping coolers by the use of bubble pack. Samples were kept 
cool by the use of plastic bags of ice, as required. 
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Samples were shipped by laboratory courier on a regular basis to the project laboratory. 
The exception to this was samples that were coUected on a Saturday, Sunday or hoUday. 
For samples coUected on a Sunday or hoUday, additional ice was placed in the coolers, 
as required, and the coolers were sealed and were kept under surveUlance by a CRA 
representative or, when not under direct surveUlance by CRA personnel, samples 
coUected were kept locked in the office traUer. Immediately prior to shipment, on the 
next business day, the CRA representative checked the samples to ensure that the 
samples had been stored appropriately and had not been tampered with. 

The sample custodian checked the contents of the cooler with those samples listed on the 
chain-of-custody form. If damage or discrepancies were noticed, they were recorded in 
the remark column of the chain-of-custody form, dated and signed. They were reported 
to the laboratory supervisor who would inform the laboratory manager and QA officer. 

5.3 CHAIN-OF-CUSTODY FORMS 

Chain-of-custody records were used to frack aU samples from time of sampling to the 
arrival of samples at the laboratory. Each shipping container being sent to the 
laboratory contained a chain-of-custody form. The chain-of-custody form consists of 
four copies, which are distributed to the sampler, to the shipper, to the confract 
laboratory, and to the office file of the engineer. The sampler and shipper maintain their 
copies whUe the other two copies are enclosed in a waterproof enclosure within the 
sample container. The laboratory, upon receiving the samples, completed the remaining 
copies. The laboratory wiU maintain one copy for its records. The executed original was 
returned to the engineer with the data deUverables package. 

5.4 QUALITY CONTROL 

In accordance with the approved Work Plan, QC samples were not coUected during 
operation of the E/R and E Units. QC samples were only coUected during the pre-test 
and post-test monitoring described in Section 3.4. The level of QC effort is discussed in 
the QAPP. 
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6.0 WASTE HANDLING PROTOCOLS 

Wastes generated during the investigation included general refuse, soU cuttings from 
soU borings and monitoring wells, decontamination fluids, extracted groundwater, 
driUing fluids, and monitoring weU purging fluids. General refuse, including plastic 
sheeting, buckets, paper bags, etc., were disposed of in waste receptacles. DaUy refuse 
and personal protective equipment (PPE) were coUected in plastic bags and disposed of 
as necessary to keep the PUot Project area neat. SoU cuttings from monitoring, 
exfraction, and reinjection weU instaUations were placed kito labeled 55-gaUon drums 
and staged adjacent to the remedial investigation drum storage area. 

Decontamination and weU development fluids were initiaUy staged in labeled 55-gaUon 
drums. FoUowing coUection of the tieatabiUty sample, these fluids were fransferred into 
one of four holding frac tanks. 
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STRA116RAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: WAUKEGAN MANUFACTURED GAS AND COKE PLANT HOLE D E S I G N A T I O N : E W - 1 

PROJECT NUMBER: 15670 D A T E COMPLETED: AUGUST 3. 2 0 0 0 

C L I E N T : WCP COMMITTEE D R I L L I N G METHOD: 4 1 /4" HSA 

L O C A T I O N : WAUKEGAN, I L L I N O I S CRA SUPERVISOR: W. POCHRON 

D R I L L I N G CONTRACTOR: BOART LONGYEAR DRILLER: RANDY RADKEY 

(CL-03) 
Page t o f f 

DEPTH 
f t . BGS 

STRATIGRAPHIC DESCRIPTION G REMARKS 

R E F E R E N C E POINT (Top of Riser) 
GROUND SURFACE 

ELEV. 
f t . AMSL 

S8T.0B 
584.7 

MONITOR 
INSTALLATION 

SAMPLE 

UI 
CD 

UI 
t -< 
I— 
en 

UJ 
3 

> 
PID 
(ppm) 

- 2 . 5 

- 5 . 0 

- 7 . 5 

-10.0 

-1?.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

- 32 .5 

- 3 5 . 0 

-37.5 

REFER TO THE STRATTIGRAPHIC AND 
INSTRUMENTATION LOG FOR EW-2 FOR 
STRATIGRAPHIC DETAILS 

END OF HOLE @ 32.5ft BGS 
552.2 

SOIL 

e-0 
BOREHOLE 

BENTONITE 
CHIPS 

2" 0 PVC 
WELL 
CASIN6 

SAND PACK 

2" 0 WELL 
SCREEN 

SCREEN DETAILS 
Screened Interval: 

27.0 to 32.0ft BGS 
Length: 5.0ft 
Diameter: 2" 
Slot Size: «10 
Material: PVC 
Sand Pack: 

25.0 to 32.5ft BGS 
Material: Sand «30 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL | 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: WAUKEGAN MANUFACTURED GAS AND COKE PLANT HOLE DESIGNATION: E W - 3 

PROJECT NUMBER: 15670 DATE COMPLETED: AUGUST 4 , 2000 

CLIENT: WCP COMMITTEE DRILLING METHOD: 4 1/4" HSA 

LOCATION: WAUKEGAN, ILLINOIS CRA SUPERVISOR: W. POCHRON 

DRILLING CONTRACTOR: BOART LONGYEAR DRILLER: RANDY RADKEY 

{CL-04) 
Page I of I 

DEPTH 
f t . BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

REFERENCE POINT (Top of Riser) 
GROUND SURFACE 

ELEV 
f t . AMSL 

58r.26 
SB4.8 

MONITOR 
INSTALLATION 

SAMPLE 

oc 
UI m z 
•Zi z 

I -
v> 

UJ 

< 
> 

PID 
(ppm) 

-2.5 

—J.O 

- 7 . 5 

-10.0 

-12.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

-32 .5 

- 3 5 . 0 

-37 .5 

REFER ro THE STRATTIGRAPHIC AND 
INSTRUMENTATION LOG FOR EW-2 FOR 
STRATIGRAP'IIC DETAILS 

END OF HOLE @ 32.5f t BGS 
552.3 

6** 0 
BORcHOLE 

BENTONITE 
CHIPS 

2" 0 PVC 
WELL 
CASING 

SAND PACK 

2" 0 WELL 
SCREEN 

RfTREFN nPTATI S 
Screened Interval: 

27.0 to 32.0ft BGS 
Length: 5.0ft 
Diameter: 2" 
Slot Size: #10 
Material: PVC 
Sand Pack: 

25.0 to 32.5ft BGS 
Material: Sand #30 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 
WATER FOUND ? STATIC WATER LEVEL J 



STRA I IGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: WAUKEGAN MANUFACTURED GAS AND COKE PLANT HOLE DESIGNATION: R W - 2 

PROJECT NUMBER: 15670 DATE COMPLETED: AUGUST 8, 2000 

CLIENT: WCP COMMITTEE DRILLING METHOD: 4 1/4" HSA 

LOCATION: WAUKEGAN, ILLINOIS CRA SUPERVISOR: W. POCHRON 

DRILLING CONTRACTOR: BOART LONGYEAR DRILLER: RANDY RADKEY 

(CL-07) 
Page 1 of I 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

REFERENCE POINT (Top of Riser) 
GROUND SURFACE 

ELEV. 
f t . AMSL 

5Br.28 
585.0 

MONITOR 
INSTALLATION 

7^ 

SAMPLE 

a. 
UI 
ffi 

z 

UI 
< 
t - > 

PID 
(ppm) 

-2.5 

-5.0 

-7.5 

-10.0 

-12.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

-32.5 

-35.0 

-37.5 

REFER TO THE STRATTIGRAPHIC AND 
INSTRUMENTATION LOG FOR EW-i. FOR 
STRATIGRAPHIC DETAILS 

END OF HOLE S 33.0ft BGS 
552.0 

SOIL 

8"0 
BOREHOLE 

BENTONITE 
CHIPS 

2" 0 PVC 
WELL 
CASING 

SAND PACK 

2 "0 HELL 
SCREEN 

SCRFFN nPTATI S 
Screened Interval: 

27.0 to 32.0ft BGS 
Length: 5.0ft 
Diameter: 2" 
Slot Size: #10 
Material: PVC 
Sand Pack: 

25.0 to 33.0ft BGS 
Material: Sand #30 

bIf l lES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL | 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: WAUKEGAN MANUFACTURED GAS AND COKE PLANT HOLE DESIGNATION: R W - 4 

PROJECT NUMBER: 15670 DATE COMPLETED: AUGUST 8, 2000 

CLIENT: WCP COMMITTEE DRILLING METHOD: 4 1/4" HSA 

LOCATION: WAUKEGAN. ILLINOIS CRA SUPERVISOR: W. POCHRON 

DRILLING CONTRACTOR: BOART LONGYEAR DRILLER: RANDY RADKEY 

(CL-09) 
P a g e 1 o f I 

DEPTH 
f t . BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

REFERENCE POINT (Top o f Riser) 
GROUND SURFACE 

ELEV 
f t . AMSL 

58r.l9 
584.r 

MONITOR 
I N S T A L L A T I O N 

SAMPLE 

oc 
UJ 
CD 

UJ 
l -< 
t -

UJ 

• > 

PID 
(ppm) 

- 2 . 5 

-5.0 

-7.5 

-10.0 

-12f.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

-32.5 

-35.0 

1-37.5 

REFER TO THE STRATTIGRAPHIC AND 
INSTRUMENTATION LOG FOR E W - 2 FOR 
STRATIGRAPHIC D E T A I L S 

END OF HOLE g 3 3 . 0 f t BGS 
551.7 

SOIL 

8"0 
BOREHOLE 

BENTONITE 
CHIPS 

2" 0 PVC 
WELL 
CASING 

SAND PACK 

2 " 0 WELL 
SCREEN 

RPRFFN DFTATI S 
Screened interval : 

27.0 t o 32.0f t BGS 
Length: 5.0f t 
Diameter: 2 " 
Slot Size: #10 
Material : PVC 
Sand Pack: 

25.0 t o 33.0 f t BGS 
Material: Sand # 3 0 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL | 



STRA1 IGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: WAUKEGAN MANUFACTURED GAS AND COKE PLANT HOLE DESIGNATION: R W - 6 

PROJECT NUMBER: 15870 DATE COMPLETED: AUGUST 8, 2000 

CLIENT: WCP COMMITTEE DRILLING METHOD: 4 1/4" HSA 

LOCATION: WAUKEGAN. ILLINOIS CRA SUPERVISOR: W. POCHRON 

DRILLING CONTRACTOR: BOART LONGYEAR DRILLER: RANDY RADKEY 

(CL-11) 
Page I of I 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

REFERENCE POINT (Top of Riser) 
GROUND SURFACE 

ELEV. 
f t . AMSL 

587.36 
585.0 

MONITOR 
INSTALLATION 

SAMPLE 

m 
TE. 

UJ 
I -
< 
tn 

< 
> 

PID 
(ppm) 

-2.5 

-5.0 

-7.5 

-10.0 

-12f.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

-32.5 

-35.0 

-37.5 

REFER TO THE STRATTIGRAPHIC AND 
INSTRUMENTATION LOG FOR EW-2 FOR 
ST<^ATIGRAPHIC DETAILS 

END OF HOLE 6 33.0ft BGS 
552.0 

SOIL 

e -0 
BOREHOLE 

BENTONITE 
CHIPS 

2" 0 PVC 
WELL 
CASING 

SAND PACK 

2" 0 WELL 
SCREEN 

SCREEN DETAIIS 
Screened interval: 

27.0 to 32.0ft BGS 
Length: S.Oft 
Diameter: 2" 
Slot Size: #10 
Material: PVC 
Sand Pack: 

25.0 to 33.0ft BGS 
Material: Sand #30 

l iQIEa. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

WATER FOUND J STATIC WATER LEVEL | 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECI N/\ME: WAUKEGAN MANUFACTURED GAS/^D COKE PLANT HOLE DESIGNATION: WN-2 
PR(DJECT NUMBER: 15670 DATE COMPLETED: AUGUST 3, 2000 
CLIENT: WCP COMMITTEE DRILLING METHOD: 6 1/4" HSA 
LOCATION: WAUKEG/^N. ILLINOIS CRA SUPERVISOR: S. CORIER 
DRILLING CONTRACTOR: BOART LONGYEAR DRILLER: R. RADKEY 

DEPTH 
fLBGS 

- 2 . 5 

- 5 . 0 

- 7 .5 

-10 .0 

-

-12 .5 

-15 .0 

-17 .5 

-20 .0 

-22 .5 

-25.0 

-27.5 

-30.0 

-32.5 

-35.0 

-37.5 

STRATIGRAPHIC DESCRIPTION & REMARKS 

GROUNDSURFACE ELEVATION 

REFER TO THE STRATIGRAPHIC AND 
INSTRUMENTATION LOG FOR BN-2 FOR 
SIRA-^'GRAPHIC DETAILS 

CONSTRUCTION DETAILS 
WN-2A TOPOl CASING 

Length: 1.0 n. 
Diamstsr 0.75-
SkitSIze #10 
Mataital: PVC 
Sand Pack: 1ZSto1S.0tt.BGS 
MataiW: SAND #30 

WN.ZB 
Screened Intenal: 20.0 21.0 tt. BGS TOP OF CASINO 
LengOc 1.0 ft. 688.82 
Diameter 0.7S-
SkdSIze #10 
Matsftat PVC 
Send Pack: 1B.Oto21.Stt.BGS 
Mateilal: SAND#30 

W I U C 
Screened interval: 24.5 ID 25.5 ft. BGS TOP OF CASING 
Length: 1.0 ft. 586.87 
Diameter 0.75" 
StatSIZB #10 
Mateftal: PVC 
Sand Pack: 23.5 to 26.0 tt. BGS 
Material: SAND#30 

WN-2D 
Screened Intenal: Z7.5 to 28.S ft. BGS TOP OF CASING 
Longlh: 1.0 ft. 588.86 
Diameter 0.75* 
StotSiza #10 
Material: PVC 
Sand Pack: 2B.S to 29.0 ft. BGS 
Material: SAND #30 

WN-2E 
Screened Interval: 30.5 to 31.5 ft. BGS ' TOP OF CASING 
Length: 1.0 ft. 587.03 
Otamelar 0.75" 
StotSiza #10 
Material: PVC 
Sand Pack: 29.5 to 32.0 ft. BGS 
Material: SAND #30 

^ y LEGEND: 

X 
= 

• • - 0.75" PVC WEU. CASING 

— 0.75' PVC WELL SCREEN 

BSSSSa BENTONriE GROUT 

^SlS&ilA BENTONrTE CHIPS 

\:;;:;;^ii;i SAND RACK«3O 

NOTE: 

WEU. SCREENS WRAPPED WITH FILTER FABRIC 

ELEV. 
fLAMSL 

584.7 
E 

M 
Wi 1 
^ n 

1 
j 
1 
i 
^ 

i 
m 
Bg 
M 

1 
1 
•V; 

. i 
% 

% 

~ 

MONITOR 
INSTALLATION 

D C B A 

T 
\ i 

( 
; f 

i \ 
t > 

! \ 
i t 

\ 
t \ 

\ s 

'. 
\ 

• 
• E 
; = 

1 
1 

5 \ 

• : : • : : • 

i 
Sg§ 
G^g 

ŜS 
• . • . ; . • . ' ; 

• 

1 ̂  
. 

2 

m 
|dW«^j«Mi«N' 

. . . 
1' 

• ^ 

Uf^i^'f,)^^^^ 

SAMPLE 

oc 
UJ 

m 
3 
Z 

1 
IU 

1 
?: 

PID 
(ppm) 

NOTE: MEASURING POINT ELEVATION MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
V\?ATER FOUND y STATIC WATER LEVEL f 

15670.O0(SOURCE)GN.CO002 

http://1ZSto1S.0tt.BGS
http://1B.Oto21.Stt.BGS


STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
PROJECT NUMBER: 15670 
CLIENT: WCP COMMITTEE 
LOCATION: WAUKEGAN. ILLINOIS 
DRILLING CONTRACTOR: BOART LONGYEAR 

HOLE DESIGNATION: WN-S 
DATE COMPLETED: AUGUST 7,2000 
DRILLING METHOD: 6 1/4" HSA 
CRA SUPERVISOR: S. CORDIER 
DRILLER: R. RADKEY 

DEPTH 
fLBGS 

STRATIGRAPHIC DESCRIPTION & REMARKS 

GROUNDSURFACE ELEVATION 

ELEV, 
iLAMSL 

584.7 

MONITOR 
INSTALLATION 

E D C B A 

SAMPLE 

IT 
UJ 
ffi i 

(0 

=3 
PID 

(ppm) 

- 2 . 5 

- 5 . 0 

- 7 . 5 

-10 .0 

12.5 

-15 .0 

-17 .5 

-20 .0 

-22 .5 

-25 .0 

-27 .5 

-30 .0 

•32.5 

-35 .0 

-37 .5 

REFER TO THE STRATIGRAPHIC AND 
INSTRUMENTATION LOG FOR EW-4 FOR 
STRATIGRAPHIC DETAILS 
CONSTRUCTION DETAILS 
WN.aA 
Screened Intenal: 1Z0 to 13.0 ft. BGS 

" > g CASING 
seiM 

Length: 
Diameter 
StotSlza 
Matotal: 
Sand Pack: 
Material: 

1.0 tt. 
0.75" 
#10 
PVC 
11.0 ID 13.5 tt. BGS 
SAND #30 

WN.3B 
Screened Intennl: 18.5 to 19.5 ft. BGS 
Length: 
Diameter 
Slot Size 
Meteriak 
Sand Peck: 
Material: 

1.0 tt. 
0.75" 
#10 
PVC 
17.5 to 20.0 tt. BGS 
SAND #30 

TOP OF CASING 
587.22 

WN-3C 
Screened tnlanal: 23.0 to 24.0 ft. BGS 
Length: 
Dlamalar 
StotSbe 
Material: 
Sand Peck: 
Material: 

WN-30 
Screened Intanra 
Length: 
Diameter 
Skit Size 
Material: 
Sand Pack: 
Material: 

1.0 ft. 
0.7S-
#10 
PVC 
22.0 to 24.0 ft. BGS 
SAND #30 

:28.0toZ7.0f t .B6S 
1.0 ft. 
0.75" 
#10 
PVC 
25.0 to 27.5 ft. BGS 
SAND #30 

TOP OF CASING 
587.22 

TOP OF CASINO 
587.21 

WN-3E 
Screened Interval: 29.0 to 30.0 ft. BGS 
Length: 
Dlemetar 
StotSize 
Material: 
Sand Pack: 
Material: 

1.0 ft. 
0.75" 
#10 
PVC 
28.0 to 31.0 ft. BGS 
SAND #30 

TOP OF CASING 
587.23 

LEGEND: 

- 0.75* PVC WEU. CASING 

- 0.75" PVC W E a SCREEN 

BENTONrTE GROUT 

BENTONTTE CHIPS 

lAyN/V/^Vl SAND PACK #30 

NOTE 

WELL SCREENS WRAPPED WfTH FILTER FABRIC 

i 

i 

'M^M^^si 

i^gg*«>«m^"^^r 

NOTE: MEASURING POINT ELEVATION MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND % STATIC WATER LEVEL X 

158704)0fSOURCElGN.CO001 



APPENDIX C 

• EN CHEM LABORATORY REPORTS 
• APPENDIX C GRAPHS 
• APPENDIX L GRAPHS 
• APPENDIX M GRAPHS 
• APPENDIX N GRAPHS 
• APPENDIX O GRAPHS 
• APPENDIX P GRAPHS 
• LABORATORY QA/QC REPORTS - SEE ATTACHMENT 1 

015670 (6) 



APPENDIX C Page 1 of 5 

Title Folder 

COMPACT DISK HLE INDEX 
WAUKEGAN MANUFACTURED GAS COKE PLANT SITE 

WAUKEGAN, ILLINOIS 

Filename File Path 

W N U / E W U ^ BROMIDE 

E W - U ^ TOULENE, ACETONE, 
BENZENE, PHENOL, 
4MK1HYPHENOL, 2MErHYPHENOU 
24DIMETHYPHENOU PHENOUCS, 
CYANIDE, AMMONIA, ARSENIC 

WN-3/EW-4 TURBIDITY, TEMP, PH, 
ORP, DISSOLVED OXYGEN, 
CONDUCTIVITY 

WN-1,2/EW-1,2,3 TURBIDITY, TEMP, 
PH, ORP, DISSOLVED OXYGEN, 
CONDUCTIVTTY 

WN-1 THIOCYANATE, PHENOUCS, 
CYANIDE, AMMONIA, PHENOI, 4-
METHYLPHENOL, 2-METHYPHENOL, 
24-DIMETHYLPHENOU XYLENES, 
TOULENE, STYRENE, 
ETHYLBENZENE, 2-BUTANONE, 
BENZhNE, ACETONE, ARSENIC 

GROUNDWATER ELEVATION 

GROUNDWATER ELEVATIONS 

EW-4 ALKAUNTfY, TOTAL (AS 
CAC03), AMMONIA, CHEMICAL 
OXYGEN DEMAND (COD), CYANIDE 
(TOTAL), NITRATE (AS N), 
PHENOUCS (lUTAL), 
THIOCYANATEAMMONU, CYANIDE 
(TOTAL), PHENOUCS (TOTAL) 

WN-3 THIOCYANTE, ARSENIC 

EW-4 AUCAUNTTY, TOTAL (AS 
CAC03), AMMONIA, CHEMICAL 
OXYGEN DEMAND (COD), CYANIDE 
(TOTAL), NTTRATE (AS N), 
PHENOUCS (TOTAL), 
THIOCYANATE24-
DIMbTHYLPHENOU2-
METHYU'HENOL,4-
METHYUHENOL, PHENOL 

15670-AppC-Graphs 

15670-AppC-Graphs 

15670-AppC-Graphs 

15670-AppC-Craphs 

15670-AppC-Graphs 

15670-AppC-Graphs 

15670-App-L 

15670-App-M 

15670-App-M 

15670-App-M 

15670-AppC-BrDmide.xls 

15670-AppC-EW123-MassRem.xls 

15670-AppC-E-FicIdData.xls 

15670-AppC-ER-FieldData.xIs 

15670-AppC-WNl-AnalyUcal-l.xls 

15670-AppC-Hydrographs.)ds 

15670-App-L-Graphsl-7xls 

15670-AppM-Graph-l.xls 

15670-App-M-Graph-13.)cls 

1567a-AppM-Graph-2.xls 

\15670-RPT6<:DFiles\ 15670-App-C Electronic FUes\lS67a-AppC-Graplis\15670-AppC-Bromide.xls 

\lS670-RPT6-CDFiIes\15670-App-C Electronic Files\15670-AppC-Graphs\15670-AppC-EWI23-MassRem.xls 

\15670-RFTfrCDFiles\ 15670-App-C Electronic FiIes\15670-AppC-Graphs\15670-AppC-E-FieldDala.)ds 

\15670-RPT6CDFiIes\15670-App-C Electronic FiIesM567O-AppC-GraphsM5670-AppC-ER-FieIdData.xls 

\15670-RFT&<X)Files\15670-App<; Electronic Files\15670-AppC-Graphs\15670-AppC-WNl-Analytical-l.xls 

\15670-RPT6-CDFilcs\15670-App-C Electronic Files\15670-AppC-Graphs\15670-AppC-Hydrographs.xls 

\15670-RFTfrCDFiles\15670-App-C Electronic Files\1567O-AppC-Graphs\15670-App-L-Graphsl-7.xls 

\15670-RPT6CDFiks\15670-App-M\15670-AppM-Graph-l.)ds 

\15670-RPT6<nJFiles\15670-App-M\15670-App-M-Graph-13.xls 

\15670-RPT6<:DFiles\15670-App-M\15670-AppM.Graph-7,xl'i 

CRA 015670 (6) 

file://FUes/lS67a-AppC-Graplis/15670-AppC-Bromide.xls
file:///lS670-RPT6-CDFiIes/15670-App-C
file:///15670-RPT6CDFiIes/15670-App-C
file://Files/15670-AppC-Graphs/15670-AppC-WNl-Analytical-l.xls
file:///15670-RPT6-CDFilcs/15670-App-C
file://Files/15670-AppC-Graphs/15670-AppC-Hydrographs.xls
file:///15670-RFTfrCDFiles/15670-App-C
file://Files/1567O-AppC-Graphs/15670-App-L-Graphsl-7.xls


APPENDIX C Page 2 of 5 

Title Folder 

COMPACr DISK HLE INDEX 
WAUKEGAN MANUFACTURED GAS COKE PLANT SITE 

WAUKEGAN, ILLINOIS 

Filename File Path 

EW-4 AUCAUNTTY, TOTAL (AS 
CAC03), AMMONIA, CHEMICAL 
OXYGEN DEMAND (COD), CYANIDE 
(1U1 AL), NITRATE (AS N), 
PHENOUCS (It) TAL), 
THIOCYANATEACETONE, BENZENE, 
TOLUENE 

EW-4 AUCAUNTTY, TOTAL (AS 
CAC03), AMMONIA, CHEMICAL 
OXYGEN DEMAND (COD), CYANIDE 
(lUlAL), NTTRATE (AS N), 
PHENOUCS (TOTAL), 
THIOCYANATEABSENIC 

WN-3 THIOCYANATE, AMMONL\ 

WN-3 THIOCYANATE, CYANIDE 
(TOTAL) 

WN-3 THIOCYANATE, PHENOUCS 
(TOTAL) 

WN-3 THIOCYANATE, PHENOL 

WN-3 THIOCYANATE, PHENOL 

WN-3 THIOCYANATE, BENZENE, 
ACb lONE, TOULENE 

WN-3 THIOCYANATE, AMMONL\, 
PHENOL, BENZENE, ARSENIC 

EW-1 AUCAUNTTY, AMMONL\, 
CHEMICAL OXYGEN DEMAND 
(COD), CYANIDE (TOTAL), NTTRATE 
(AS N), PHENOUCS (TOTAL), 
THIOCYANATE,2/l-
DIMCTHYLPHENOL, 2-
METHYLPHENOL,4-
METHYLPHENOL, PHENOL 

EW-1 AUCAUNTTY, TOTAL (AS 
CAC03), AMMONU, CHEMICAL 
OXYGEN DEMAND (COD), CYANIDE 
(TOTAL), NITRATE (AS N), 
PHENOUCS CltriAL), 
THIOcm'ANATEACETONE, BENZENE, 
2-BUTANONE, ETHYLBENZENE, 
STYRENE, TOLUENE, CHLOROFORM, 
XYLENE 

15670-App-M 

15670-App-M 

15670-App-M 

15670-App-M 

15670-App-M 

1567(>-App-M 

15670-App-M 

15670-App-M 

15670-App-N 

15670-App-N 

15670-App-N 

15670-AppM-Graph-3.xls 

15670-AppM-Graph-4.xls 

lS670-AppM-Graph-5.xls 

15670-AppM-Graph-6.)ds 

15670-AppM-Graph-7.xls 

15670-AppM-Graph-8.)ds 

15670-AppM<;raph-9.xls 

15670-AppM<}raphs-10-ll-12.xls 

15670-App-N-Graphsl4-15-16-17.xls 

15670-App-N-Graph2.jds 

15670-App-N-Graph3.)ds 

\15670-RPT6-CDFUes\lS670-App-M\15670-AppM-Graph-3.xls 

\15670-RrT6<X)Files\15670-App-M\15670-AppM-G raph-4.xls 

\15670-RPT6-CDFiles\15670-App-M\15670-AppM-Graph-5.!ds 

\15670-RPT6-CDFUes\15670-App-M\15670-AppM-Graph-6.xls 

\15670-RFT6-CDFiles\15670-App-M\15670-AppM-Graph-7.xls 

\15670-RPT6-CX)Files\15670-App-M\15670-AppM-G raph-8.xls 

\15670-RPT6<X)Files\15670-App-M\15670-AppM-Graph-9.xls 

\15670-RPT6<n3Files\15670-App-M\15670-AppM-Graphs-10-ll-12.xls 

\ 15670-RPT6<:DFiles\ 15670-App-N\ 15670-App-N-Graphsl4-15-16-17xls 

\15670-RPT6-CI>Files\15670-App-N\15670-App-N-Graph2.xls 

\15670-RPT6<n3Files\15670-App-N\15670-App-N-Graph3.xls 

CRAOlM^fi) 



J . . , 



APPENDIX C Page 3 of 5 

Title Folder 

COMPACT DISK HLE INDEX 
WAUKEGAN MANUFACTURED GAS COKE PLANT SITE 

WAUKEGAN, ILUNOIS 

Filename File Path 

EW-1 AUCAUNTTY, TOTAL (AS 
CAC03), AMMONIA, CHEMICAL 
OXYGEN DEMAND (COD), CYANIDE 
(lU'TAL), NTTRATE (AS N), 
PHENOUCS (TOTAL), 
THIOCYANATE, ARSENIC 

EW-1 AMMONUi, CYANIDE (TOTAL), 
PHENOUCS (lUlAL), 
THIOCTYANATE 

WN-1 THIOCYANATE, PHENOL 

WN-1 THICXri'ANATE, ARSENIC 

vm-1 THIOCYANATE, BENZENE, 
ACETONE, TOULENE 

WN-1 THIOCrVANATE, AMMONIA, 
CYANIDE, PHENOUCS 

WN-1 THIOCYANATE, PHENOL 

EW-4 ARSENIC, AMMONIA, 
Cm-ANIDE (TOTAL), PHENOUCS 
(1U1 AL), 2,4-DIMETHYLPHENOU 2-
METHYLPHENOU 4-
METHYLPHENOU PHENOL, 
ACETONE, BENZENE, 
ETHYLBENZENE, STYRENE, 
TOLUENE, XYLENE (TOTAL) 

EW-1,23 TOULENE, AMMONIA, 
CnrANIDE, PHENOUCS, PHENOL, 
2MtlHYU'HENOL, 
24DIMErHYLPHENOL, 
4METHYLPHENOI, BENZENE, 
ARSENIC 

EWl/WN-U BROMIDE 

WP-01-12 ORGANIC 

WP-01-12 SEMIVOLATILE ORGANIC 

WP-07 INORGANIC 

WP-07 SEMIVOLATILE ORGANIC 

WP-08-12 INORGANIC 

WrP-14-19 INORGANIC 

WP-14-19 SEMIVOLTTAIL ORGANIC 

EP/NA COMPOSITE ORGANIC 

WP-42-54 INORGANIC 

WP-42-54 SEMIVOLTTAIL ORGANIC 

WP-48-49 INORGANIC 

WP-60-72 INORGANIC 

15670-App-N 

15670-App-N 

15670-App-N 

15670-App-N 

15670-App-N 

15670-App-N 

15670-App-N 

15670-App-O 

15670-AppO 

15670-App-P 

15670-App-C Electronic FUes 

15670-App-C Electronic Files 

15670-App-C Electionic Files 

15670-App-C Electronic Files 

15670-App<: Electronic Files 

15670-App-C Electronic Files 

15670-App<: Electronic Files 

15670-App-C Electronic Files 

15670-App<: Electronic Files 

15670-App-C Electronic Files 

15670-App-C Electronic Files 

15670-App-C Electronic Files 

15670-App-N-Graph4.jds 

I5670-App-N-Graphl.xls 

I5670-App-N-Graph8.xls 

I5670-App-N-Graphl3.xls 

1567O-App-N-Graphsl0-ll-12.xls 

15670-App-N-Graphs5-6-7.xls 

15670-App-N-Graph9.xls 

15670-AppO-Graphsl4.xls 

15670-App-CM3raphs5-15.xls 

15670-App-P-Graphsl-l .xls 

903636i.pd£ 

903636o.pdf 

903651i.pdf 

903651o.pdf 

903680i.pdf 

903709i.pdf 

903709o.pdf 

903760i,pdf 

903766Lpdf 

903766o.pdf 

9a3767i.pdf 

903793i.pdf 

\ 15670-RPT6-CDFiles\ 15670-App-N\ 15670-App-N-Graph4.xls 

\15670-RPT6-CDFiles\15670-App-N\15670-App-N-Graphljds 

\15670-RPT6-CDFiles\15670-App-N\15670-App-N-Graph8.xls 

M5670-RPT6-CDFilesM5670-App-N\15670-App-N-Graphl3.xls 

\1567O-RPT6-CDFiles\1567O-App-N\15670-App-N-Graphsl0-ll-12.xls 

\15670-RFT6-CDFiles\15670-App-N\15670-App-N-Graphs5-6-7xls 

\1567O-RPT6-CDFiles\15670-App-N\15670-App-N-Graph9.xls 

\15670-RPT6-CDFUes\15670-App-O\15670-AppO-Graphsl4.xls 

\15670-RPTfrCDFiles\15670-AppO\15670-App-CW;raphs5-15.xls 

\15670-RPT6<X)Files\15670-App-P\15670-App-P-Graphsl-4.xls 

\15670-RPT6-CDFilcs\ 15670-App-C Electronic Files\15670-AppC Lab Reports\903636Lpdf 

\15670-RPT6-CDFiles\15670-App-C Electronic Files\15670-AppC Lab Reports\9a3636o.pdf 

\1567O-RFT6-Cn3FUes\15670-App-C Electronic FilesV 15670-AppC Lab Reports\903651Lpdf 

\15670-RPT6<I)Files\15670-App<: Electronic FUes\15670-AppC Lab Reports\903651o.pdf 

\15670-RFT6<X>Files\15670-App-C Electronic Files\15670-AppC U b Reports\903680i.pdf 

\15670-RPT6<X)Files\ 15670-App-C Electronic Files\15670-AppC Lab Reports\9a3709ipd£ 

\15670-RPT6<nDFiles\15670-App-C Electronic Files\15670-AppC Lab Reports\903709o.pdf 

\15670-RPT6-CDFiles\15670-App-C Electronic Files\15670-AppC U b Reports\9a3760Lpdf 

\15670-RPT6-CDFUes\ 15670-App-C Electronic Files\15670-AppC Lab Rcports\903766i.pdf 

\15670-RFT6<DFiles\ 15670-App-C Electronic Files\15670-AppC Lab Reports\903766o.pdf 

\15670-RPT6-CDFiles\15670-App-C Electronic Files\15670-AppC Lab Reports\903767Lpdf 

\15670-RPT6<;DFiles\15670-App-C Electronic FUes\15670-AppC Lab Reports\903793i.pdf 
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TitU Folder 

COMPACT DISK HLE INDEX 
WAUKEGAN MANUFACTURED GAS COKE PLANT SITE 

WAUKEGAN, ILLINOIS 

Filename File Path 

WP-65-72 SEMIVOLTTAIL ORGANIC 

WP-78-82 INORGANIC 

WP-78-82 VOLATILE 

WP-88-97 INORGANIC 

WP-93-97 SEMIVOLTTAIL ORGANIC 

WP-103-110 INORGANIC 

WP-103-110 SEMTVOUTAIL ORGANIC 

WP-114-141 INORGANIC 

WP-121-141SEMIVOUTAIL 0RGA^4IC 

WP-145-154 INORGANIC 

WP-147-154 SEMIVOUTAIL ORGANIC 

WP-155-164 INORGANIC 

WP-160-164 SEMIVOUTAIL ORGANIC 

WP-169-174 INORGANIC 

WP-170-174 SEMIVOUTAIL ORGANIC 

WP-175-195 INORGANIC 

WP-175-189 SEMTVOUTAIL ORGANIC 

WP-196-204 INORGANIC 

WP-205-236 ORGANIC 

WP-205-2a9 SEMIVOLTTAIL ORGANIC 

WP-58-102 INORGANIC 

WP-237-264 INORGANIC 

WP-270-283 INORGANIC 

WP-289-302 INORGANIC 

WP-320-321 INORGANIC 

WP-320 SEMIVOLTTAIL ORGANIC 

WP-327-340 INORGANIC 

WP-327-331 SEMIVOUTAIL ORGANIC 

WP-371-383 INORGANIC 

WP-3S4-397 INORGANIC 

WP-398412INORGAMC 

WP-398403 SEMIVOUTAIL ORGANIC 

WP-414-429 INORGANIC 

WP-427-429 SEMIVOUTAIL ORGANIC 

WP-430462 INORGANIC 

WP-449-159 SEMIVOLTTAIL ORGANIC 

WP-463-470 INORGANIC 

WP-463-488 INORGANIC 

WP-471-475 SEMIVOUTAIL ORGANIC 

WP-489-502 INORGANIC 

WP-503-515 INORGANIC 

WP-516-529 INORGANIC 

WP-528-527 SEMIVOUTAIL ORGANIC 

WP-530-575 INORGANIC 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App< Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App<: Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App<: Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App<: Electronic Files 

15670-App-C Electronic FUes 

15670-App<: Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App<: Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App<: Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App<: Electronic FUes 

15670-App-C Electronic FUes 

15670-App<: Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App<: Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App<; Electronic FUes 

15670-App-C Electronic FUes 

903793o.pdf 

903827i.pdf 

903827o.pdf 

903827o.pdf 

903853o.pdf 

903856i.pdf 

903856o.pdf 

903876i.pdf 

903876o.pdf 

903890i.pdf 

903890o.pdf 

903913Lpdf 

903913o.pdf 

903932i.pdi 

903932o.pdf 

903961i.pd£ 

903961o.pdf 

903971i.pdf 

903985i.pdf 

903985i.pdf 

904030i.pdf 

904035i.pdf 

904062i.pdf 

904077i.pdf 

904083i.pdf 

904083o.pdf 

904091Lpdf 

904091o.pdf 

904116i.pdf 

904139i.pd£ 

904154i.pdf 

904154o.pdf 

904168i.pdf 

904168o.pdT 

904182i.pdf 

904182o.pdf 

904192i.pdf 

904207i.pdf 

904207o.pdf 

904233i.pdf 

904253i.pdf 

904287i.pdf 

904287o.pdf 

904307i.pdf 

\15670-RPT6-CDFUes\15670-App-C Hectronic FUes\15670-AppC Lab Reports\9a3793o.pdf 

\15670-RPT6<T)FUes\ 15670-App-C Electronic FUes\15670-AppC Lab Reports\903827Lpdf 

\15670-RPT6-CDFUes\1557O-App-C Electronic FUes\15670-AppC Lab Reports\903827o.pdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\15670-AppC Lab Reports\903827o.pdf 

\15670-RPT6<X>FUes\15670-App-C Electronic FUes\15670-AppC U b Reports\903853o.pdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\903856Lpdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\ 15670-AppC U b Reports\903856o.pdf 

\15670-RPT6<DFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\903876i.pdf 

\15670-RPT6<XIFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\903876o.pdf 

\15670-RPT6<X)FUes\15670-App<: Electronic FUes\15670-AppC Lab Reports\903890i.pdf 

\15670-RFT5-CDFUes\15670-App<; Electronic FUes\15670-AppC U b Reports\903890o.pdf 

\15670-RPT6-CDFUes\15670-App<: Electronic FUes\15670-AppC U b Reports\903913Lpdf 

\15670-RPT6-CDFUes\ 15670-App-C Electronic FUes\15670-AppC U b Reports\903913o.pdf 

\15670-RFT6<BFUes\15670-App<: Electronic FUes\15670-AppC Lab Reports\9a3932i.pdf 

\15670-RFT6<DFUes\15670-App< Electronic FUes\15670-AppC U b Repoits\9(B932o.pdf 

\15670-RPT6<n3FUes\15670-App-C Electronic FUes\15670-AppC Lab Reports\903961Lpdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\903961o.pdf 

\15670-RPT6<X)FUes\15670-App< Electronic FUes\15670-AppC U b Reports\903971Lpdf 

\15670-RPT6CDFUes\15670-App-C Electronic Files\15670-AppC U b Reports\903985i.pdf 

\15670-RPT6<n3FUes\15670-App<: Electronic FUes\15670-AppC Lab Reports\903985i.pdf 

\15670-RPT6<X)FUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904030i.pdf 

\15670-RPT6<X)FUes\15670-App-C Electronic FUes\15670-AppC Lab Reports\904035Lpdf 

\15670-RPT6-CX)FUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904062i.pd£ 

\15670-RPT6-CDFUes\15670-App<: Electronic FUes\15670-AppC U b Reports\904077Lpdf 

\15670-RFT6-CDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904083Lpdf 

\15670-RPTfrCDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904083o.pdf 

\15670-RPT6<I>FUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904091Lpdi 

\15670-RPT6-CDFUes\ 15670-App-C Electronic FUes\15670-AppC U b Reports\904091o.pdf 

\15670-RPT6<nDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904116i.pdf 

\15670-RPT6-CDFUes\ 15670-App-C Electronic FUes\15670-AppC U b Reports\904139Lpdf 

\15670-RPT6^X)FUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904154Lpdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\15670-AppC Lab Reports\904154o.pdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904168i.pdf 

\15670-RPT6<XlFUes\15670-App-C Electronic FUes\15670-AppC U b Repoits\904168o.pdf 

\15670-RPT6-CDFUes\15670-App<: Electronic FUes\15670-AppC Lab Reports\904182i.pdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904182o.pdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904192Lpdf 

\15670-RPT6<X)FUes\15670-App-C Electronic FUes\15670-AppC Lab Reports\904207i.pdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\15670-AppC Lab Reports\904207o.pdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\1567G-AppC U b Reports\904233i.pd/ 

\15670-RPT6CDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904253i.pdf 

\15670-RFT6-Cn3FUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904287i.pdf 

\15670-RFT6-CDFUes\15670-App-C Electronic FUes\15670-AppC Lab Reports\904287o.pdf 

\15670-RPT6-CDFUes\15570-App-C Electronic FUes\15670-AppC U b Reports\904307Lpdf 
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file:///15670-RPT6-CDFUes/15570-App-C


• • I - - . v - . V . r 
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Title Folder 

COMPACT DISK FILE INDEX 
WAUKEGAN MANUFACTURED GAS COKE PLANT STTE 

WAUKEGAN, ILUNOIS 

Filename File Path 

WP-561 SEMIVOLTTAIL ORGANIC 

WP-576-588 INORGANIC 

WP-589-602 INORGANIC 

WP-603-621 INORGANIC 

WP-603-608 SEMIVOLATILE ORGANIC 

WP-622-634 INORGANIC 

WP-632-634 SEMIVOLATILE ORGANIC 

WP-63fr«81 INORGANIC 

WP-667 SEMIVOUTAIL ORGANIC 

WP-682-696 INORGANIC 

WP-682-698 SEMIVOUTAIL ORGANIC 

RAW SAMPLES 

WP-318-326 INORGANIC 

RAW 

WP-08-19 INORGANIC 

WP-699-714 INORGANIC 

WP-699-714 SEMIVOLTTAIL ORGANIC 

RAWCR/FRTD 

V\^-427,432-434 INORGANIC 

15670-App-C Electronic FUes 

15670-App<: Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electroiuc FUes 

15670-App-C Electronic FUes 

15570-App-C Electronic FUes 

15670-App<: Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Eieclnonic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App<: Electronic FUes 

15670-App-C Electronic FUes 

15670-App-C Electronic FUes 

15670-App<: Electronic FUes 

904307o.pdf 

904323i.pdf 

904349i.pdf 

904370i.pdi 

904370o.pdf 

904398i.pdf 

904398o.pdf 

904419i.pdf 

904419o.pdf 

904457i.pdf 

904457o.pdf 

9045a5i.pdf 

904542i.pdf 

904648i.pdf 

904709Lpdf 

904723i.pdf 

904723o.pdf 

904795i.pdf 

904827i.pdf 

\15670-RPT6<T)FUes\ 15670-App-C Electronic FUes\15670-AppC Lab Reports\904307o.pdf 

\15670-RPT6<nDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904323i.pdf 

\15670-RPT6<n3FUes\ 15670-App-C Electronic FUes\15670-AppC Lab Reports\904349i.pdf 

\15670-RFT6-CDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904370i.pdf 

\1567O-RPT6CDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904370o.pdf 

\15670-RPT6<X)FUes\ 15670-App-C Electronic FUes\15670-AppC U b Repoits\904398i.pdi 

\lS670-RPT6-CDFUes\ 15670-App-C Electronic FUes\15670-AppC U b Rcports\904398o.pdf 

\15670-RPT6<X>FUes\15670-App<: Electronic FUes\15670-AppC U b Rcporfs\904419i.pdf 

\15670-RPT6-CDFUes\lS670-App-C Electronic FUes\15670-AppC U b Reports\904419o.pdf 

\15670-RFT6-CDFaes\15670-App-C Electronic FUes\15670-AppC U b Reports\904457Lpdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\15670-AppC Lab Reports\904457o.pdf 

\15670-RFr6-CDFiles\15670-App-C Electronic FUes\I5670-AppC Lab Reporfs\904505Lpdf 

\15670-RFT6-CDFUes\15670-App<: Electronic FUes\15670-AppC U b Reports\904542Lpdf 

\15670-RPT6-CDFUes\ 15670-App-C Electronic FUes\15670-AppC U b Reports\904648i.pdf 

\15670-RPT6<DFUes\15670-App-C Electronic FUes\15670-AppC Lab Reports\904709i.pdf 

\15670-RPT6<X)FUes\15670-App-C Electronic FU£s\15670-AppC Lab Reports\904723Lpdf 

\15670-RPT6-CDFUes\15670-App-C Electronic FUes\15670-AppC U b Reports\904723o.pdf 

\15670-RFTfrCDFUes\15670-App<: Electronic FUes\15670-AppC U b Reports\904795i.pdf 

\15670-RPT6-CDFUes\ 15670-App-C Electronic FUes\15670-AppC Lab Reports\904827i.pdf 
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8615 W. Bryn Mawr Avenue, Chicago, Illinois 60631 
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CONESTOGA-ROVERS 

MEMORANDUM 

TO: Alan Van Norman REF. NO.: 15670 

FROM: Steve Castagneri/lg/2 3 ^ - - ^ DATE: January 19,2001 

C.C: Steve Day, Steve Wanner 

RE: Data Quality Assessment and Validation for the Goundwater Samples Collected from the 
Waukegan Manufactured Gas and Coke Plant Site in Waukegan, Illinois 

The following details a data quality assessment and validation for the groundwater samples collected 
October 2 through December 18,2000 from the Waukegem Manufactured Gas cind Coke Plant Site in 
Waukegan, Illinois. The sam.ples identified in Table 1 were analyzed for the parameters listed in Table 2 by 
Enchem Inc. of Madison, Wisconsin. The analytical methods are identified in Table 2. The quality 
assurance criteria used to assess the data were established by the methods and the quality assurance project 
plan^. 

.olding Time Periods 

The holding time periods are presented in Table 3. Table 4 presents the qualified data resulting from 
violation of required holding time periods. 

Method Blar\k Samples 

Contamination of samples contributed by laboratory conditions or procedures was monitored by the data 
from conciurent preparation and analysis of method blank samples. 1,2-Dichloroethane, trichloroethene, 
bis (2-ethylhexyl) phtl alate, and acetone were detected in three method blank sa aples. However these 
compounds were not detected in the associated samples or the sample concentration was greater than 
10 times the concentration found in the method blank and data qualification was not required. Target 
analytes were noi detected in the remaining method blank samples. 

Preparation Blank Samples 

Contamination of samples contributed by laboratory conditions or procedures was morutored by the data 
from concxirrent preparation and analysis of preparation blank samples for the inorganic analyses. Target 
analytes were not detected in the preparation blank samples. 

1 Application of quality assurance criteria was consistent with the relevant criteria in "USEPA Contract Laboratory 
rogram National Functional Gviidelines for Organic Data Review", EPA-540/R-99/008, October 1999 and "USEPA 

Contract Laboratory Program National Functional Guidelines for Inorganic Data Review", EPA-540/R-94-013, 
February 1994. 

ISO 9001 
EnaiiiECAiiia Ditiaii 

http://www.CRAworld.com
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Surrogate Compound Analyses 

Individual sample performance for the orgaruc analyses was monitored by assessing svuxogate compound 
percent recovery data. The surrogate compoimd percent recovery data for the majority of tiie SVOC 
analyses could not be assessed as the surrogates were diluted out as a result of h i ^ concentrations of target 
analytes. Data qualification in this instance is not required. The remaining surrogate compoimd percent 
recovery data were acceptable. 

Laboratory Control Sample (LCS)/Duplicate LCS Analvses 

LCS and Duplicate LCS sample analyses were performed to monitor the accuracy and precision of the 
laboratory preparation and analysis methods. Table 5 presents the qualified data resulting from violation 
of LCS/Duplicate LCS percent recovery and relative percent difference (RPD) acceptance criteria. The 
remaining LCS and Duplicate LCS percent recovery and RPD data were acceptable. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analvses 

To assess the accirracy and precision of the analytical methods relative to the sample matrices, MS/MSD 
percent recoveries and RPDs were determined. 

The SVOC MS/MSD sample data could not be assessed as a result of high concentration of SVOCs in the 
MS/MSD samples. Data qualification of these samples was not required. Several inorganic MS/MSD 
samples had native concentrations of target analytes present at concentrations greater than four times the 
spike concentration; therefore, the percent recovery data for these samples were not further evaluated. The 
percent recoveries for several analytes exceeded the upper acceptance limit in select organic MS/MSD 
samples. However, these analytes were not detected in the associated samples and data qualificatior\ was 
not required. Table 6 presents the qualified data resulting from violation of MS/MSD percent recovery 
acceptance criteria. The remaining MS/MSD percent recovery and RPD data were acceptable. 

Laboratorv Duplicate Sample Analyses - Inorganics 

The precision of tlie inorganics methods was morutored by zissessing the RPD data from laboratory 
duplicate sample analyses. Table 7 presents the qualified data resulting from violation of duplicate RPD 
acceptance criteria. The remaining laboratory duplicate RPD data were acceptable. 

Field Oualitv Assurance/Quality Control (OA/OC) 

The field QA/QC consisted of 29 trip blank samples and four field duplicate sample sets. 

To monitor potential sample cross-contamination by VOCs during sample transportation and storage, trip 
blank samples were submitted to the laboratory for VOC analysis with each shipping cooler containing 
VOC samples. Acetone was detected in one trip blank sample; therefore the acetone data for the associated 
sample, GW-112000-WP-667, should be qualified as not detected (U) at tiie reported acetone concentration 
(53 ng/L). Target analytes were not detected in the remaining trip blank samples. 

Overall precision for the sampling and analysis event was monitored by the results of field duplicate 
sample sets. Table 8 sununarizes detected analyte data from the field duplicate sample sets. The RPD 
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ilculated for total phenolics from field duplicate sample set GW-100200-WP-001/002 exceeded the 
advisory limit and the data should be qualified as estimated (J). In addition, the RPD.calcuIated for phenOl 
from field duplicate sample set GW-100800-WP-026/027 exceeded the advisory limit and the data should be 
qualified as estimated (J). Furthermore, the RPD for arsenic from field duplicate set 
GW-112700-WP-686 / 687 exceeded the advisory limit and should be qualified as estimated (J). The' ' 
remaining RPD data were acceptable. 

Overall Assessment 

The data were found to exhibit acceptable levels of accuracy and precision and are suitable for their 
intended use with the qualifications noted. 

Attadrunents 
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Sample ID 

SAMPLE IDENTIFICATION NUMBERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample ID Sample ID Sample ID 

GW-100200-WP-OOl 
GW-100200-WP-002 
GW-100200-WP-003 
GW-100200-WP-004 
GW-100200-WP-005 
GW-100200-WP-006 
GW-100200-WP-007 
GW-100400-WP-008 
GW-100400-WP-009 
GW-100400-WP-OlO 
GW-10G400-WP-011 
CW-100400-WP-012 
GW-100500-WP-013 
GW-100500-WP-014 
GW-100500-WF-015 
GW-100500-WP-016 
GW-100500-W1'-017 
GW-100500-WP-018 
GW-100500-WP-019 
GW-100700-WP^20 
GW-1008G0-WP-021 
GW-10080D-WP-022 
GW-100800-WP-023 
GW-100800-WF-024 
GW-100800-WP-025 
CW-10080(^WP-026 
CW-100800-WP-027 
GW-100800-WP-028 
GW-100800-WP-029 
GW-100800-WP-030 
GW-100800-WP-031 
GW-100900-WP-032 
GW-100900-WP-033 
GW-100900-WP'034 
GW-100900-WP-035 
GW-100900-WP-036 
GW-10090G-WP-037 
GW-100900-W1^-038 
GW-100900-WP-039 
GW-100900-WP-040 
GW-100900-WP-041 
GW-100900-W1^-042 
GW-100900-WP-043 

GW-100900-WP-044 
GW-100900-WP-048 
GW-100900-WP-049 
GW-lOlOOO-WP-050 
GW-lOlOOQ-WP-051 
GW-lOlOOO-WP-052 
GW-lOlOOO-WP-053 
GW-101Q00-WP-054" 
GW-lOlOOO-WP-058 
GW-lOlOOO-WP-059 
GW-lOllOO-WP-060 
GW-lOllOO-WP-061 
GW-lOllOO-WP-062 
GW-lOllOO-WP-063 
GW-lOllOO-WP-064 
GW-1011G0-WP-065 
GW-lOllOO-WP-066 
GW-lOllOO-WP-067 
GW-lOllOO-WP-068 
GW-lOllOO-WP-069 
GW-lOllOO-WP-070 
GW-lOllOO-WP-071 
GW-lOllOO-WP-072 
GW-lOllOO-WP-076 
GW-lOllOO-WP-077 
GW-101200-WP-078 
GW-101200-WP-079 
GW-101200-WP-080 
GW-101200-WP-081 
GW-101200-WP-082 
GW-101200-WP-086 
GW-101200-WP-087 
GW-101300-WP-088 
GW-101300-WP-089 
GW-101300-WP-090 
GW-101300-WP-091 
GW-101300-WP-092 
GW-101300-WP-093 
GW-101300-WP-094 
GW-101300-WP-095 
GW-101300-WP-096 
GW-101300-WP-097 
GW-101300-WP-lOl 

GW-101300-WP-102 
GW-101400-WP-103 
GW-101400-WP-104 
GW-101400-WP-105 
GW-101400-WP-106 
GW-101400-WP-107 
GW-101400-WP-108 
GW-101400-WP-109 
GW-101400-WP-llO 
GW-101400-WP-114 
GW-101400^WP-115 
GW-101500-WP-116 
GW-101500-WP-117 
GW-101500-WP-118 
GW-101500-WP-119 
GW-101500-WP-120 
GW-101500-WP-121 
GW-101500-WP-122 
GW-101500-WP-123 
GW-101500-WP-124 
GW-101500-WP-125 
GW-101500-WP-129 
GW-101500-WP-130 
GW-101600-WP-131 
GW-101600-WP-132 
GW-101600-WP-133 
GW-101600-WP-134 
GW-101600-WP-135 
GW-101600-WP-136 
GW-101600-WP-137 
GW-101600-WP-138 
GW-101600-WP-139 
GW-101600-WP-140 
GW-101600-WP-141 
GW-101600-WP-145 
GW-101600-WP-146 
GW-101700-WP-147 
GW-101700-WP-148 
GW-101700-WP-149 
GW-101700-WP-150 
GW-101700-WP-151 
GW-101700-WP-152 
GW-101700-WP-153 

GW-101700-WP-I54 
GW-101800-WP-155 
GW-101800-WP-156 
GW-101800-WP-157 
GW-101800-WP-158 
GW-101800-WP-159 
GW-101800-WP-160 
GW-101800-WP-161 
GW-101800-WP-162 
GW-101800-WP-163 
GW-101800-WP-164 
GW-101800-WP-170 
GW-101900-WP-171 
GW-101900-WP-172 
GW-101900-WP-173 
GW-10190b-WP-174 
GW-101900-WP-175 
GW-101900-WP-176 
GW-101900-WP-177 
GW-101900-WP-178 
GW-101900-WP-179 
GW-101900-WP-180 
GW-101900-WP-181 
GW-101900^WP-1S2 
GW-101900-WP-183 
GW-101900-WP-184 
GW-102000-WP-185 
GW-102000-WP-186 
GW-102000-WP-187 
GW-102000-WP-188 
GW-102000-WP-189 
GW-102000-VVP-190 
GW-102000-WP-191 
GW-102000-WP-192 
GW-102000-WP-193 
GW-102000-WP-194 
GW-102000-WP-195 
GW-102100-WP-196 
GW-102100-WP-197 
GW-102100-WP-198 
GW-102100-WP-199 
GW-102100-WP-200 
GW-102100-WP-201 

CRA 15670-M-TI 
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Sample ID 

SAMPLE IDENTIFICATION NUMBERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample ID Sample ID Sample ID 

GW-102100-WP-202 
GW-102100-WP-203 
GW-102100-WP-204 
GW-102200-WP-205 
GW-102200-WP-206 
GW-102200-WP-207 
GW-102200-WP-208 
GW-102200-WP-209 
GW-102200-WP-210 
GW-102200-WP-211 
GW-102200-WP-212 
GW-102200-WP-213 
GW-102200-WP-214 
GW-102200-WP-215 
GW-102200-WP-216 
GW-102200-WP-217 
GW-102200-WP-218 
GW-102200-WP-219 
GW-102200-WP-220 
GW-102300-WP-221 
GW-102300-WP-222 
GW-102300.WP-223 
GW-102300-WP-224 
GW-102300-WP-225 
GW-102300-WP-226 
GW-102300-WP.227 
GW-102300-WP-228 
CW-1023G0-V/P-229 
GW-102300-WP-230 
GW-102300-WP-231 
GW-102300-WP-232 
GW-1G2300-WP-233 
GW-102300-WP-234 
GW-102300-WP-235 
GW-1G2300-WP-236 
GW-102400-WP-237 
GW-10240G.WP-238 
GW-102400-WP-239 
GW.1G2400-WP-24G 
GW-102400-WP-241 
GW-10240G-WP-242 
GW-102400-WP-243 
GW-1G24GG-WP-244 

GW-1G24G0-WP-245 
GW-1G2400-WP-2464 
GW-1G2400-WP-247 
GW-I02400-WP-248 
GW-102400-WP-249 
GW-1G2400-WP-2SG 
GW-1025G0-WP-2S1 
GW-1G2500-WP-252 
GW-1G25GG-WP-253 
GW-1025G0-WP-254 
GW-1025G0-WP-255 
GW-1025G0-WP-256 
GW-102500-WF-257 
GW-1025G0-WF-258 
GW-102500-VVr-259 
GW-102500-WP-260 
GW-102500-WP-261 
GW-1025G0-WP-262 
GW-102500-WP-263 
GW-102500-WP-264 
GW-1026GO-WP-270 
GW-1026G0-WP-271 
GW-102600-WP-272 
GW-102600-WP-273 
GW-1026G0-WP-274 
GW-102600-WP-275 
GW-1026GG-WP.276 
GW-1026G0-WP-277 
GW-1G26G0-WP.278 
GW-1026G0-WP-279 
GW-102600-WP-280 
GW-102600-WP-281 
GW-1026G0-WP-282 
GW-102600-WP-283 
GW-1027G0-WP-289 
GW-102700-WP-290 
GW-102700-WP-291 
GW-102700-WP-292 
GW-102700-WP-293 
GW-102700-WP-294 
GW-102700-WP-295 
GW-102700-WP-296 
GW-1G2700-WP-297 

GW-102700-WP-298 
GW-102700-WP-299 
GW-102700-WP-300 
GW-1G2700-WP-301 
GW-102700-WP-302 
GW-102800-WP-308 
GW-102800-WP-309 
GW-102800-WP-310 
GW-102800-WP-311 
GW-102800-WP-312 
GW-102800-WP-313 
GW-102800-WP-314 
GW102800-WP-315 
GW-i02800"iVP-31& 
GW-102Sv:0iVP-317 
GW-10280OWP-318 
GW-102800-WP-319 
GW-102800-WP-320 
GW-102800-^VP-32i 
GW-102900-WF-325 
GW-102900-WP-32e 
GW-10290O-V/P.327 
GW-10290aWP-328 
GW-102900-WP-329 
GW-10290G-WP-330 
GW-102900-WP-331 
GW-102900-WP-332 
GW-102900-\VP-333 
GW-102900-WP-334 
GW10290C-WP-33S 
GW-102900WP-336 
GW-102900-WP-337 
GW-1029G0-WP-338 
GW-102900-WP-339 
GW-102900-WF'-340 
GW-102900-WP-346 
GW-103000-VrT-347 
GW-1G30G0-WP-348 
GW-103GGaWP-349 
GW-103000-V/P-350 
GW-103GCG-WP-351 
GW-103000-WP-352 
GW-103000WP-353 

GW-103000-WP-354 
GW-103000-WP-355 
GW-10300G-WP-356 
GW-103000.WP-357 
GW-103000-WP-358 
GW-103000-WP.359 
GW-103000-WP-360 
GW-1030G0-WP-361 
GW-103000-WP-362 
GW-103000-WP-363 
GW-1G30G0-WP-364 
GW-103000-WP-365 
GW-103100-WP-371 
GW-J03100.WP-372 
GW-i03100-WP-373 
GW-I03100-WP-374 
GW-I03100-WP-375 
GW-ltl3100-WP-376 
GW-103100-WP-377 
GW-T03100-WP-378 
GW-103100-WP-379 
GW-T03100-WP-380 
GV\=-103100-WP-381 
GW.I03100-WP.382 
GW-1G310G-WP-383 
GW-llOlOO.WP-384 
GW-llOlOO-WP-385 
GW-l,l01G0-WP-386 
GW-llOlOO-WP-387 
GW-llOlOO-WP-388 
GW'nOlOO-WP-389 
GW-llOlOO-WP-390 
GW-llOlOG-WP-391 
G\\'-n0100-WP-392 
GW-nOlOO.WP-393 
GW-llGlOO-WP-394 
GW-nOlOO-WP.395 
GW-llOlOO-WP-396 
GW-llGlOO-WP-397 
GW-n0200-WP-398 
GW'U0200-WP-399 
GW-n0200-WP-400 
GW-11020G-WP-401 

CRA 15670-M-Tl 

http://GW.I03100-WP.382
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Sample ID 

SAMPLE IDENTIFICATION NUMBERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample ID Sample ID Sample ID 

GW-110200-WP-402 
GW-110200-WP-403 
GW-110200-WP-404 
GW-110200-WP-405 
GW-110200-WP-406 
GW-110200-WP-407 
GW-110200-WP-408 
GW-110200-WP-409 
GW-110200-WP-410 
GW-110200-WP.411 
GW-110200-WP-412 
GW-110200-WP-413 
GW-110200.WP-414 
GW-110200-WP-415 
GW-110200-WP-416 
GW-110300-WP-417 
GW-110300-WP-418 
GW-110300-WP-419 
GW-110300.WP-420 
GW-110300-WP-421 
GW-110300-WP-422 
GW-110300-WP-423 
GW-110300-WP-424 
GW-110300-WP-425 
GW-110300-WP-426 
GW-110300-WP-427 
GW-110300-WP-428 
r,W-110300.WP-429 
GW-110400-WP-430 
GW-110400-WP-431 
GW-110400-WP-432 
GW-110400-WP-433 
GW-110400-WP-434 
GW-110400-WP-435 
GW-110400-WP-436 
GW-110400-WP-437 
GW-110400-WP-438 
GW-110400-WP-439 
GW-110400-WP-44G 
GW-110400-WP-441 
GW-110400-WP-442 
GW-110400-WP-443 
GW-110500-WP-444 

GW-110500-WP-445 
GW-11G500-WP-446 
GW-11G500-WP-447 
GW-110500-WP-448 
GW-110500-WP-449 
GW-110500-WP-450 
GW-110500-WP-451 
GW-11G500-WP-452 " 
GW-11G5G0-WP-453 
GW-1105G0-WP-454 
GW-110500-WP-455 
GW-11G5G0-WP-456 
GW-11G500-WP-457 
GW-11G500-WP-458 
GW-n0500-WP-459 
GW-1105GO-WP-460 
GW-1105G0-WP-461 
GW-110500-WP-462 
GW-1106GO-WP-046.3 
GW-110600-WP-O464 
GW-110600-WP-0465 
GW-11G600-WP-0466 
GW-1106G0-WP-O467 
GW-11G600-WP-0468 
GW-11G600-WP-0469 
GW-11G600-WP-0470 
GW-11G600-WP-0471 
GW-1106GO-WP-0472 
GW-110600-WP-0473 
GW-110600-WP-0474 
GW-110600-WP-0475 
GW-110700-WP-0476 
GW-110700-WP-0477 
GW-1107G0-WP-0478 
GW-110700-WP-0479 
GW-110700-WP-0480 
GW-11G700-WP.0481 
GW-110700-WP-0482 
GW-1107G0-WP-0483 
GW-110700-WP-0484 
GW-11G700-WP-0485 
GW-110700-WP-0486 
GW-110700-WP-0487 

GW-110700-WP-0488 
GW-110800-WP-0489 
GW-11G800-WP-0490 
GW-110800-WP-0491 
GW-110800-WP-0492 
GW-110800-WP-G493 
GW-110800-WP-0494 
GW-110800-WP-0495 
GW-110800-WP-0496 
GW-110800-WP-0497 
GW-1108G0-WP-G498 
GW-11080G-WP-G499 
GW-110800-WP-G500 
GW-11080G-WP-0501 
GW-110800-WP-0502 
GW-110900-WP-05G3 
GW-110900-WP-05G4 
GW-110900-WP-0505 
GW-110900-WP-0506 
GW-110900-WP-0507 
GW-110900-WP-0508 
GW-1109G0-WP-05G9 
GW-110900-WP-0510 
GW-110900-WP-0511 
GW-110900-WP-G512 
GW-110900-WP-0513 
GW-110900-WP-0514 
GW-110900-WP-G515 
GW-lllOOO-WP-0516 
GW-lllOOO-WP-0517 
GW-111000-WP-0518 
GW-111000-WP-0519 
GW-1110G0-WP-G520 
GW-lllOOO-WP-0521 
GW-lllGOO-WP-0522 
GW-lllGOO-WP-0523 
GW-lllOGO-WP-0524 
GW-lllGOO-WP-0525 
GW-lllGOO-WP-0526 
GW-lllOOO-WP-0527 
GW-lllOOO-WP-0528 
GW-lllGOO-WP-0529 
GW-llllOO-WP-0530 

GW-nilOO-WP-0531 
GW-llllOO-WP-0532 
GW-llllOO-WP-0533 
GW-llllOO-WP-0534 
GW-llllGO-WP-0535 
GW-llllGO-WP-0536 
GW-llllOO-WP-0537 
GW-llllGO-WP-0538 
GW-llllOO-WP-0539 
GW-llllGO-WP-0540 
GW-llllOO-WP-0541 
GW-llllOO-WP-0542 
GW-111200-WP-0543 
GW-111200-WP-0544 
GW-111200-WP-0545 
GW-111200-WP-0546 
GW-1112G0-WP-0547 
GW-111200-WP-054S 
GW-111200-WP-0549 
GW-111200-WP-0550 
GW-111200-WP-0551 
GW-111200-WP-0552 
GW-111200-WP-0553 
GW-111200-WP-0554 
GW-1112G0-WP-0555 
GW-111300-WP-0556 
GW-111300-WP-0557 
GW-111300-WP-0558 
GW-111300-WP-0559 
GW-111300-WP-056P 
GW-111300-WP-0561 
GW-111300-WP-0562 
GW-111300-WP-0563 
GW-1113G0-WP-0564 
GW-111300-WP-0565 
GW-111300-WP-0566 
GW-111300-WP-0567 
GW-111300-WP-0568 
GW-111300-WP-0569 
GW-111300-WP-0570 
GW-111300-WP-0571 
GW-111300-WP-0572 
GW-111300-WP-0573 

CRA 1S670-M-T1 
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Sample ID 

SAMPLE IDENTIFICATION NUMBERS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample ID Sample ID Sample ID 

GW-111300-WP-0574 
GW-111300-WP-0575 
GW-111400-WP-0576 
GW-11140G-WP-0577 
GW-111400-WP-0578 
GW-111400-WP-0579 
GW-111400-WP-0580 
GW-111400-WP-0581 
GW-111400-WP-0582 
GW.111400-WP-0583 
GW-111400-WP-0584 
GW-111400-WP-0585 
GW-111400-WP-0586 
GW-111400-WP-0587 
GW-1114G0-WP-0588 
GW-111500-WP-0589 
GW-111500-WP-O590 
GW-111500-WP-0591 
GW-111500-WP-0592 
GW-111500-WP-0593 
GW-111500-WP-0594 
GW-111500-WP-0595 
GW-111500-WP-0596 
GW-111500-WP-0597 
GW-111500-WP-0598 
GW-1115G0-WP-0599 
GW-111500-WP-O600 
GW-111500-WP-0601 
GW.111500-WP-06G2 
GW-111600-WP-0603 
GW-1116G0-WP-0604 
GW-111600-WP-0605 
GW-111600-WP-06G6 
GW-111600-WP-0607 
GW-111600-WP.0608 
GW-111600-WP-06G9 
GW-1116G0-WP-0610 
GW-111600-WP-0611 
GW-111600-WP-0612 
GW-111600-WP-0613 
J W - 1 1 1 6 0 0 - W P - 0 6 1 4 
GW-111600-WP-0615 
GW-111600-WP-0616 

GW-111600-WP-0617 
GW-111600-WP-0618 
GW-111600-WP-0619 
GW-111600-WP-G620 
GW-111600-WP-G621 
GW-111700-WP-0622 
GW-1117G0-WP-0623 
GW-111700-WP-0624" 
GW-111700-WP-0625 
GW-1117GO-WP-0626 
GW-1117G0-WP-0627 
GW-1117G0-WP-0628 
GW-111700-WP-G629 
GW-111700-WP-0630 
GW-111700-WP-0631 
GW-111700-WP-G632 
GW-111700-WP-0633 
GW-111700-WP-0634 
GW-111700-WP-0635 
GW-1118GO-WP-0636 
GW-111800-WP-G637 
GW-111800-WP-G638 
GW-1118G0-WP-0639 
GW-111800-WP-0640 
GW-111800-WP-G641 
GW-111800-WP-G642 
GW-llldGO-WP-0643 
GW-1118G0-WP-0644 
GW-1118G0-WP-0645 
GW-1118GO-WP-0646 
GW-111800-WP-0647 
GW-111900-WP-0648 
GW-111800-WP-0649 
GW-1118GO-WP-0650 
GW-111800-WP-0651 
GW-11180O-WP-0652 
GW-111800-WP-0653 
GW-1118G0-WP-0654 
GW-1118G0-WP-0655 
GW-111800.WP-0656 
GW-1118G0-WP-0657 
GW-111800-WP-0658 
GW-1118G0-WP-0659 

GW-111800-WP-0660 
GW-111800-WP-0661 
GW-1118G0-WP-0662 
GW-1118G0-WP-0663 
GW-111800-WP-G664 
GW-111800-WP-0665 
GW-111800-WP-0666 
GW-1120G0-WP-O667 
GW-1120G0-WP-0668 
GW-11200G-WP-0669 
GW-112000-WP-0670 
GW-1120G0-WP-O671 
GW-112G0G-WP-0672 
GW-112000-WP-G673 
GW-112000-'WP-0674 
GW-112G00-WP-G675 
GW-112G00-WP-G676 
GW-11200G-WP-0677 
GW-1120G0-WP-0678 
GW-112000-WP-0679 
GW-1120G0-WP-0680 
GW-112000-WP-G681 
GW-112700-WP-G682 
GW-1127G0-WP-0683 
GW-112700-WP-0684 
GW-112700-WP-G685 
GW-112700-WP-0686 
GW-112700-WP-0687 
GW-112700-WP-0688 
GW-112700-WP-0689 
GW-112700-WP-0690 
GW-112700-WP-0691 
GW-112700-WP-0692 
GW-112700-WP-0693 
GW-112700-WP-0694 
GW-112700-WP-0695 
GW-112700-WP-0696 
GW-112700-WP-G697 
GW-112700-WP-0698 
GW-121800-WP-G699 
GW-121800-WP-G700 
GW-121800-WP-0701 
GW-121800-WP-07G2 

GW-121800-WP-0703 
GW-121800-WP-0704 
GW-121800-WP-0705 
GW-121800-WP-0706 
GW-1218G0-WP-0707 
GW-121800-WP-0708 
GW-121800-WP-0709 
GW-121800-WP-0710 
GW-121800-WP-0711 
GW-1218G0-WP-0712 
GW-121800-WP-0713 
GW-12180OWP-O714 

CRA 1567D-M-T1 



TABLE 2 

SUMMARY OF ANALYTICAL METHODS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Parameter 

Total Phenolics 

Arsenic 

Ammonia 

Bromide 

Volatile Organic Compounds (VOCs) 

Semivolatile Organic Compovmds (SVOCs) 

Nitrate 

Chemical Oxygen Demand (COD) 

Total Cyanide 

Thiocyanate 

Alkalinity 

Total Suspended Solids (TSS) 

Analytical Method ̂  

EPA 420.2 

SW-846 6010B 

EPA 350.1 

EPA 300.0 

SW-846 8260B 

SW-846 8270C 

EPA 300.0 

EPA 410.4 

EPA 335.4 

SM 4500-CN M 

EPA 310.2 

EPA 160.2 

^ Methods were referenced from: 
EPA - 'Methods for Chemical Analysis of Water and Wastes", EPA 600/4-79-040, March 1983. 
SW-846 - "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", EPA SW-846, 
3rd Edition with Updates I through in, November 1986. 
SM - "Standard Methods for the Examination of Water and Wastewater", APHA, 19th Edition, 1995. 
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TABLE 3 

HOLDING TIME PERIODS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Parameter 

Total Phenolics, Bromide, 
Ammonia, COD 

Holding Time Period 

- 28 days from sample collection to completion of analysis 

VOCs, Total Cyanide, 
Alkalinity 

SVOCs 

TSS 

Arsenic 

Nitrate 

Thiocyanate 

14 days from sample collection to completion of analysis 

- 7 days from sample collection to extraction 

- 40 days from extraction to completion of analysis 

- 7 days from sample collection to completion of analysis 

- 180 days from sample collection to completion of analysis 

- 48 hours from sample collection to completion of analysis 

- none established 

CRA 15670-M-2-T3 



TABLE 4 

SUMMARY OF QUALIFIED DATA RESULTING FROM 
VIOLATION OF REQUIRED HOLDING TIME PERIODS 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

Page 1 of 2 

Sample ID 

GW-101800-WP-155 

GW-101800-WP-156 

GW-101800-WP-157 

GW-101800-WP-158 

GW-101800-WP-159 

GW-101900-WP-179 

GW-102000-WP-188 

GW-1020G0-WP-189 

GW-1028GG-WP-318 

GW-102800-WP-320 

GW-10290G-WP-325 

GW-1029G0-WP-326 

GW-1102G0-WP-403 

GW-1102GG-WP-408 

GW-110300-WP-427 

GW-11060G-WP-0474 

Analyte 

Ammonia 

Ammonia 

Ammonia 

Ammonia 

Ammonia 

Benzene 

Ammorua 

Ammonia 

Bromide 

Bromide 

Bromide 

Bromide 

Ammonia 
Total Phenolics 

Ammonia 
Total Phenolics 

Bromide 

Benzene 
Toluene 

Ethylbenzene 
Total Xylenes 

Chlorobenzene 

Qualifier^ 

J/UJ 

J/UJ 

J/UJ 

J/UJ 

J/UJ 

J 

J 

J 

J/UJ 

J/UJ 

J/UJ 

J/UJ 

J 
J 

J 
J 

J 

J/UJ 
J/UJ 
J/UJ 
J/UJ 
J/UJ 

CRA 15670-1H-2-T4 
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TABLE 4 

SUMMARY OF QUALIFIED DATA RESULTING FROM 
VIOLATION OF REQUIRED HOLDING TIME PERIODS 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

Sample ID 

GW-110600-WP-0475 

'GW-ni700;WP^632-

GW-111700-WP-G633 

GW-111700-WP-0634 

GW-112000-WP-G667 

GW-112700-WP-0691 

GW-112700-WP-0692 

GW-112700-WP-0693 

GW-112700-WP-0694 

GW-112700-WP-0695 

GW-112700-WP-0696 

GW-112700-WP-O697 

GW-112700-WP-G698 

Analyte 

Benzene 
Toluene 

Ethylbenzene 
Total Xylenes 

Chlorobenzene 

~ '"Bromide 

Bromide 

Bromide 

SVOCs 

Total Cyanide 

Total Cyaiude 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Qualifier^ 

J/UJ 
J/UJ 
J/UJ 
J/UJ 
J/UJ 

- - J 

J 

J 

J/UJ 

J 

J 

J 

J 

J 

J 

J 

J 

' The sample results should be qualified cis: 
J - The associated nvimerical value is the approximate concentration of the analyte in the sample. 

UJ - The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 
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TABLE 5 

SUMMARY OF QUALIHED DATA RESULTING FROM VIOLATION OF 
LCS/DUPLICATE LCS PERCENT RECOVERY ACCEPTANCE CRITERIA 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

Page 1 of3 

Sample ID 

GW-1007G0-WP-020 

GW-1008G0-WP-G21 

GW-1G08G0-WP-G22 

GW-1G0800-WP-023 

GW-1008GO-WP-024 

GW-1008G0-WP-025 

GW-100800-WP-026 

GW-1G080G-WP-027 

GW-10G800-WP-028 

GW-1008G0-WP-029 

GW-100800-ViT-030 

GW-100800-WP-031 

GW-lOllOG-WP-065 

GW-lGllOO-WP-066 

GW-1G110G-WP-G67 

GW-lGllOO-WP-068 

Analyte 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Qualifier^ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 
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TABLE 5 

SUMMARY OF QUALIFIED DATA RESULTING FROM VIOLATION OF 
LCS/DUPLICATE LCS PERCENT RECOVERY ACCEPTANCE CRITERIA 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

Sample ID 

GW-lOllOO-WP-069 

GW-lOllOO-WP-070 

GW-lGllOO-WP-071 

GW-lGllOO-WP-072 

GW-101400-WP-114 

GW-101400-WP-115 

GW-101500-WP-116 

GW-101500-WP-117 

GW-101500-WP-118 

GW-101500-WP-119 

GW-101500-WP-120 

GW-101500-WP-121 

GW-101500-WP-122 

GW-101500-WP-123 

GW-101500-WP-124 

GW-101500-WP-125 

Analyte 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Acenaphthene 

Totcil Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total PhenoUcs 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Qualifier' 

UJ 

UJ 

UJ 

UJ 
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TABLE 5 

SUMMARY OF QUALIFIED DATA RESULTING FROM VIOLATION OF 
LCS/DUPLICATE LCS PERCENT RECOVERY ACCEPTANCE CRITERIA 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

Sample ID 

GW-101500-WP-128 

GW-101500-WP-129 

GW-101600-WP-131 

GW-101600-WP-132 

GW-101600-WP-133 

GW-101600-WP-134 

GW-101600-WP-135 

GW-101600-WP-136 

GW-101600-WP-137 

GW-101600-WP-138 

GW-101600-WP-139 

GW-101600-WP-140 

GW-101600-WP-141 

Analyte 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Total Phenolics 

Qua ifier^ 

1 The sample results should be qualified as; 
J - The associated niunerical value is the approximate concentration of the analyte in the seunple. 

UJ - The analyte was not detected above the reported sample quantitation limit. However, the 
reported qucintitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 
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TABLE 6 

SUMMARY OF QUALIFIED DATA RESULTING FROM VIOLATION OF 
MS/MSD PERCENT RECOVERY ACCEPTANCE CRITERIA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 1 of2 

Sample ID 

GW-100500-WP-015 

GW-100700-WP-020 

GW-100800-WP-021 

GW-100800-WP-022 

GW-100800-WP-023 

GW-100800-WP-024 

GW-100800-WP-025 

GW-100800-WP-026 

GW-100800-WP-027 

GW-100800-WP-028 

GW-100800-WP-029 

GW-100800-WP-030 

GW-100800-WP-031 

GW-101800-WP-160 

GW-101800-WP-161 

Analyte 

cis-l,3-Dichloropropene 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyaiude 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyarude 

Qualifier^ 

UJ 

UJ 

UJ 

J 
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TABLE 6 

SUMMARY OF QUALIFIED DATA RESULTING FROM VIOLATION OF 
MS/MSD PERCENT RECOVERY ACCEPTANCE CRTTERLA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample ID Analyte Qualifier^ 

GW-101800-WP-162 

GW-101800-WP-163 

GW-101800-WP-164 

Total Cyaiude 

Total Cyanide 

Total Cyanide 

GW-121800-WP-0709 trans-l,3-Dichloropropene 

J 

J 

J 

UJ 

^ The sample results should be qualified as: 
J - The associated numerical value is the approximate concentration of the analyte in the sample. 

UJ - The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measiure the analyte in the sample. 
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TABLE 7 

SUMMARY OF QUALIFIED DATA RESULTING FROM VIOLATION OF 
LABORATORY DUPLICATE ANALYSES ACCEPTANCE CRITERIA 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

Sample ID 

GW-101800-WP-155 

GW-101800-WP-156 

GW-101800-WP-157 

GW-1018C0-WP-158 

GW-101800-WP-159 

GW-101800-WP-160 

GW-101800-WP-161 

GW-101800-WP-162 

GW-101800-WP-163 

GW-101800-WP-164 

GW-102100-WP-196 

GW-102100-WP-199 

GW-102100-WP-201 

Analyte 

Ammonia 

Ammonia 

Ammonia 

Anunonia 

Ammonia 

Ammonia 
Total Cyanide 

Ammonia 
Total Cyanide 

Ammonia 
Total Cyanide 

Ammonia 

Total Cyanide 

Ammonia 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Qua 

UJ 

.•.c:_„ 1 ifier 
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TABLE 7 

SUMMARY OF QUALIFIED DATA RESULTING FROM VIOLATION OF 

LABORATORY DUPLICATE ANALYSES ACCEPTANCE CRITERIA 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, I L U N O I S 

Sample ID Analyte Qualifier^ 

GW-102100-WP-202 Total Cyanide 

GW-102100-WP-203 Total Cyanide 

' The sample results shovild be qualified as: 

J - The associated numerical value is the approximate concentration of the analyte in the sample. 

LJJ - The analyte was not detected above the reported sample quantitation limit. However, the 

reported quantitation limit is approximate and may or may not represent the actual limit of 

quantitation necessary to accurately and precisely measure the analyte in the sample. 

CRA :S670M-2-T7 



Page 1 of 2 

TABLE 8 

SUMMARY OF DETECTED ANALYTES FROM HELD DUPLICATE SAMPLE SETS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Analyte 

Arsenic 
Total Cyanide 
Total Phenolics 
Thiocyanate 
2-Metiiylphenol 
4-MethyIphenol 
Naphthalene 
Phenol 
2-Butanone 
Acetone 
Benzene 
Styrene 
Toluene 
Total Xylenes 

Analyte 

Arsenic 
Total Cyaiude 
Ammonia 
Total Phenolics 
2,4-Dimethylphenol 
2-MethylphenoI 
4-Methylphenol 
Phenol 
Benzene 
Toluene 
Total Xylenes 
bis (2-Chloroethyl) ether 

Investigative Sample 
CW-100200-WP-OOl 

12000 pg/L 
0.86 mg/L 
6800 mg/L 
520 mg/L 

IIGOOG pg/L 
330000 tig/L 

630pg/L 
510000 pg/L 

73pg/L 
490pg/L 
960pg/L 
27pg/L 

300pg/L 
130pg/L 

Investigative Sample 
GW-1008G0-WP-026 

53Gpg/L 
0.066 mg/L 

28 mg/L 
3.9 mg/L 
230pg/L 
72Gpg/L 
880pg/L 
610pg/L 
15pg/L 
4.7pg/L 
4.1 pg/L 

ND(100pg/L) 

Duplicate Sample 
GW-100200-WP-002 

120G0pg/L 
0.92 mg/L 
1700 mg/L 
460 mg/L 

77000 pg/L 
240000 pg/L 

ND^5G000 pg/L) 
360000 pg/L 

72 pg/L 
480 pg/L 
960 pg/L 
27 pg/L 

310 pg/L 
130 pg/L 

Duplicate Sample 
GW-100800-WP-027 

520 pg/L 
0.042 mg/L 

24 mg/L 
3.7 mg/L 
290 pg/L 
980 pg/L 
1400 pg/L 
1400 pg/L. 

15 pg/L 
4.7 pg/L 
4.0 pg/L 
300 pg/L 

RPD 

0 
6.7 
120 
12 
35 
32 

NC' 
34 
1.4 
Z l 
0 
0 

3.3 
0 

RPD 

1.9 
40 
15 
5.3 
23 
31 
46 
79 
0 
0 

2.5 
NC 
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TABLE 8 

SUMMARY OF DETECTED ANALYTES FROM FIELD DUPUCATE SAMPLE SETS 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Analyte 

Arseruc 
Ammonia 
Total Phenolics 
Thiocyanate 
2,4-Dimethylphenol 
2-Methylphenol 
4-Methylphenol 
Phenol 
2-Butanone 
Acetone 
Benzene 
Styrene 
Toluene 
Total Xylenes 

Analyte 

Arsenic 
Total Cyanide 
Ammonia 
Total Phenolics 
Thiocyanate 
2-Metiiylphenol 
4-Methylphenol 
Phenol 
2-Butanone 
Acetone 
Benzene 
Styrene 
Toluene 
Total Xylenes 

Investigative Sample 
GW-112700-WP-0686 

37000 pg/L 
2100 mg/L 
1500 mg/L 
6900 mg/L 
27000 pg/L 
92000 pg/L 

330000 pg/L 
430G0O pg/L 

110 pg/L 
770 pg/L 
1100 pg/L 
40 pg/L 

380 pg/L 
180 pg/L 

Investigative Sample 
GV/-112700-WP-0692 

10,000 pg/L 
0.31 mg/L 
970 mg/L 
590 mg/L 
4600 mg/L 
46000 pg/L 
140000 pg/L 
210000 pg/L 

46 pg/L 
310 pg/L 
500 pg/L 
20 pg/L 
150 pg/L 
62 pg/L 

Duplicate Sample 
GW-112700-WP-0687 

19000 pg/L 
2600 mg/L 
1200 mg/L 
6000 mg/L 
34000 pg/L 
100000 pg/L 
330000 pg/L 
540000 pg/L 

110 pg/L 
770 pg/L 
1100 pg/L 
40 pg/L 

380 pg/L 
180 pg/L 

Duplicate Sample 
GW-112700-V/P-0693 

9800 pg/L 
0.52 mg/L 
1000 mg/L 
600 mg/L 

2900 mg/L 
ND (40000 pg/L) 

140000 pg/L 
200000 pg/L 

40 pg/L 
200 pg/L 
480 pg/L 
20 pg/L 
150 pg/L 
61 pg/L 

RPl 

64 
21 
22 
14 
23 
8.3 
0 
23 
0 
0 
0 
0 
0 
0 

RPD 

2.0 
51 
3.0 
1.7 
45 

NC 
0 

4.9 
14 
43 
4.1 
0 
0 

1.6 

RPD - Relative Percent Difference 
ND () - Not detected at the associated value 
NC - Not Calculable 
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RESPONSE TEST SUMMARY TABLES, GRAPHS AND WELL LOGS 
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RESPONSE TEST DATA MW-4D TEST 1 

Data Set: U:\MY DOC~1\15670WCS\MW-4DT1.AQT 
Date: 03/06/01 Time: 15:01:15 

PROJECT INFORMATION 

Company: Conestoga-Rovers & Associates 
Client: WCP Group 
Project: 15670 
Test Location: Waukegan, Illinois 
Test Well: MW-4D 
Test Date: July 11, 2000 

Saturated Tliickness: 29.34 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1. 

Initial Displacement: 2. ft 
Casing Radius: 0.083 ft 
Screen Length: 5. ft 

WELL DATA 

Water Column Height: 29.34 ft 
Wellbore Radius: 0.41 ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 0.0007933 cm/sec 
yO= 1.914 ft 

file://U:/MY


RESPONSE TEST DATA 
MW-4D TEST 1 

TIME CHANGE IN HEAD 
(seconds) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

(feet) 
1.99 
1.94 

1.87 

1.8 
1.71 
1.71 

1.66 
1.64 
1.59 
1.57 

1.55 
1.52 
1.5 
1.48 
1.48 
1.43 

1.43 
1.41 
1.36 

1.39 
1.36 

1.39 

1.36 
1.39 

1.36 

1.34 
1.34 

1.34 
1.34 
1.32 

1.32 
1.29 

1.27 
1.25 
1.25 
1.22 
1.2 
1.2 
1.2 
1.16 

1.13 
1.11 

1.11 

1.09 
1.09 
1.06 
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RESPONSE TEST DATA 
MW-4D TEST 1 

TIME CHANGE IN HEAD 
(seconds) 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

(feet) 

1.04 

1.02 

1.02 

1.02 

0.99 

0.97 
0.97 
0.95 
0.92 
0.92 
0.92 
0.88 
0.88 
0.86 
0.83 
0.83 
0.76 
0.81 
0.79 
0.79 
0.76 
0.76 
0.74 
0.74 
0.74 
0.74 

0.69 

0.69 
0.67 
0.67 

0.65 

0.65 
0.65 

0.62 
0.62 

0.6 
0.6 
0.58 

0.55 

0.58 
0.55 

0.55 

0.55 

0.55 
0.51 
0.51 
0.51 
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RESPONSE TEST DATA 
MW-4D TEST 1 

TIME CHANGE IN HEAD 
(seconds) 

94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

(feet) 
0.51 
0.49 

0.51 
0.49 
0.44 

0.46 

0.49 
0.46 
0.46 
0.46 
0.44 
0.42 
0.42 

0.42 

0.42 
0.39 
0.42 

0.42 
0.37 
0.37 

0.39 
0.39 
0.37 

0.37 
0.37 

0.35 

0.35 
0.32 
0.37 

0.32 
0.32 
0.32 
0.32 

0.3 
0.3 
0.3 
0.3 
0.3 
0.28 

0.28 
0.28 
0.28 

0.28 
0.28 
0.25 
0.25 
0.25 
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RESPONSE TEST DATA 
MW-4D TEST 1 

TIME CHANGE IN HEAD 
(seconds) 

141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 

(feet) 

0.25 

0.21 

0.25 

0.23 

0.23 

0.23 
0.23 
0.23 

0.21 
0.21 

0.21 
0.21 
0.21 
0.21 
0.21 
0.19 
0.19 
0.19 
0.21 
0.19 
0.14 

0.19 
0.19 

0.16 
0.19 
0.19 
0.16 

0.16 
0.16 
0.16 

0.14 
0.16 

0.16 

0.14 
0.12 
0.14 

0.14 
0.12 

0.12 

0.14 
0.14 

0.14 

0.14 

0.12 
0.12 
0.12 
0.12 
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RESPONSE TEST DATA 
MW-4D TEST 1 

TIME CHANGE IN HEAD 
(seconds) 

188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 

(feet) 
0.12 

0.12 
0.12 
0.12 
0.09 

0.09 
0.12 

0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 

0.09 

0.09 
0.07 
0.07 

0.09 

0.05 
0.07 

0.07 

0.09 
0.07 

0.05 
0.09 
0.07 
0.07 
0.07 
0.07 
0.07 

0.05 

0.05 
0.02 
0.07 

0.05 
0.05 

0.05 
0.05 

0.05 

0.05 
0.05 

0.05 
0.05 
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TIME 
(seconds) 

235 
236 
237 

CHANGE IN HEAD 
(feet) 
0.05 
0.05 
0.02 

RESPONSE 1 tST DATA 
MW-4D TEST 1 
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RESPONSE TEST DATA MW-4D TEST 2 

Data Set: U:\MY DOC~1\15670WCS\MW-4DT2.AQT 
Date: 03/06/01 Time: 15:01:31 

PROJECT INFORMATION 

Company: Conestoga-Rovers & Associates 
Client: WCP Group 
Project: 15670 
Test Location: Waukegan, Illinois 
Test Well: MW-4D 
Test Date: July 11, 2000 

Saturated Thickness: 29.34 ft 

'nitial Displacement: 1.9 ft 
;asing Radius: 0.083 ft 
Screen Length: 5. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1^ 

WELL DATA 

Water Column Height: 29.34 ft 
Wellbore Radius: 0.41 ft 

SOLUTION 

K = 0.0009496 cm/sec 
yO= 1.975 ft 
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RESPONSE TEST DATA 
MW-4D TEST 2 

TIME 

(seconds) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

CHANGE IN HEAD 
(feet) 

1.85 

1.48 
1.5 
1.43 

1.36 
1.32 
1.29 
1.25 
1.2 
1.16 

1.13 
1.11 
1.06 
1.04 
1.04 

1.02 

0.99 
0.97 

0.97 

0.95 
0.95 
0.92 

0.95 
0.92 

0.92 
0.92 
0.92 
0.92 
0.92 

0.95 
0.95 

0.95 
0.95 

0.97 
0.95 
0.95 
0.95 

0.95 

0.95 
0.92 
0.92 

0.92 
0.9 
0.88 

0.86 
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RESPONSE TEST DATA 
MW-4DTEST2 

TIME 
(seconds) 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

CHANGE IN HEAD 

(feet) 
0.88 

0.86 

0.83 

0.83 

0.81 

0.79 

0.79 
0.79 
0.76 
0.76 

0.74 
0.74 

0.74 
0.67 
0.69 
0.69 
0.67 
0.65 
0.65 
0.65 

0.6 
0.6 
0.62 

0.6 
0.58 

0.58 
0.55 

0.55 

0.53 

0.51 
0.55 

0.53 
0.51 

0.51 

0.49 
0.46 

0.46 
0.49 

0.46 

0.46 
0.44 

0.44 

0.44 

0.42 

0.42 
0.42 
0.42 
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RESPONSE TEST DATA 
MW-4DTEST2 

TIME 

(seconds) 

93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 

C H A N G E IN HEAD 
(feet) 
0.39 
0.39 
0.39 

0.39 
0.37 
0.37 
0.37 
0.37 
0.37 

0.35 
0.32 
0.32 
0.32 
0.32 

0.32 

0.28 

0.3 
0.3 
0.3 
0.28 

0.28 

0.3 
0.28 

0.28 
0.23 
0.25 

0.25 

0.23 

0.23 
0.23 
0.25 
0.23 
0.23 
0.23 

0.21 
0.21 

0.23 

0.23 
0.21 

0.21 

0.19 
0.19 

0.19 
0.19 

0.19 
0.19 
0.19 
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RESPONSE TEST DATA 
MW-4DTEST2 

TIME 

(seconds) 

140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 

CHANGE IN HEAD 

(feet) 
0.19 

0.19 

0.16 

0.16 

0.14 

0.16 

0.16 
0.14 

0.14 
0.14 
0.14 
0.14 

0.14 
0.14 
0.14 

0.14 
0.14 
0.09 
0.12 
0.12 
0.14 
0.12 
0.12 

0.12 
0.12 
0.12 

0.09 
0.09 

0.12 

0.12 
0.09 

0.07 
0.09 

0.09 
0.09 
0.09 

0.09 
0.09 

0.09 

0.09 

0.07 

0.07 

0.07 

0.09 
0.09 
0.07 
0.07 
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TIME 
(seconds) 

187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 

RESPONSE TEST DATA 
MW-4DTEST2 

CHANGE IN HEAD 
(feet) 
0.07 
0.07 
0.05 
0.05 
0.05 
0.07 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.02 
0.05 
0.05 
0.02 
0.05 
0.05 
0.02 
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10. 

c 
E 
8 
a. 
b 0.1 

n — I — I — 1 — I — I — I — I — I — I — I — t — I — 1 — r — I — I — \ — 1 — \ — I — I — r 

0 . 0 1 I — I — ^ — ^ — I — I — ^ J I I I \ i L 

56. 84. 
Time (sec) 

112. 140. 

RESPONSE TEST DATA MW-7D TEST 1 

Data Set: U:\MY DOC~1\15670WCS\MW-7DT1.AQT 
Date: 03/06/01 Time: 15:01:52 

PROJECT INFORMATION 

Company: Conestoga-Rovers & Associates 
Client: WCP Group 
Project: 15670 
Test Location: Waukegan, Illinois 
Test Well: MW-4D 
Test Date: July 11, 2000 

Saturated Thickness: 29.8 ft 

'nitial Displacement: 3.75 ft 
Jasing Radius: 0.083 ft 

Screen Length: 4.7 ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): ^ 

WELL DATA 

Water Column Height: 29.8 ft 
Wellbore Radius: 0.41 ft 

SOLUTION 

K = 0.002922 cm/sec 
yO = 5.411 ft 
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RESPONSE TEST DATA 
MW-7D TEST 1 

TIME 
(seconds) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

CHANGE IN HEAD 
(feet) 
3.72 

3.53 
3.42 

3.28 
3.16 
3.05 
2.93 
2.82 
2.7 
2.61 

2.52 
2.43 

2.33 
2.24 

2.15 

2.08 
2.01 
1.92 

1.87 

1.78 
1.71 

1.64 

1.59 
1.52 

1.46 
1.41 

1.34 

1.29 
1.25 
1.2 
1.13 
1.11 

1.09 
1.02 

0.97 
0.92 
0.9 
0.83 

0.81 

0.79 
0.74 
0.72 

0.67 
0.65 
0.62 

,"*! 
<..-
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RESPONSE TEST DATA 
MW-7D TEST 1 

TIME 
(seconds) 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

CHANGE IN HEAD 
(feet) 

0.58 

0.56 

0.53 

0.51 

0.49 
0.46 
0.44 

0.42 

0.39 
0.37 

0.35 
0.35 
0.3 
0.28 
0.25 
0.25 
0.25 
0.21 
0.21 
0.21 

0.16 

0.16 
0.16 
0.14 
0.12 

0.12 
0.09 

0.07 
0.07 

0.07 

0.07 

0.05 
0.02 
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10. 

0) 
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8 
va 
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CO 
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28. 56. 84. 

Time (sec) 

112. 140. 

RESPONSE TEST DATA MW-7D TEST 2 

Data Set: U:\MY DOC~1\15670WCS\MW-7DT2.AQT 
Date: 03/06/01 Time: 15:02:07 

PROJECT INFORMATION 

Company: Conestoga-Rovers & Associates 
Client: WCP Group 
Project: 15670 
Test Location: Waukegan, Illinois 
Test Well: MW-4D 
Test Date: July 11, 2000 

Saturated Thickness: 29.8 ft 

'nitial Displacement: 2.95 ft 
Casing Radius: 0.083 ft 
Screen Length: 4.7 ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): ;L 

WELL DATA 

Water Column Height: 29.8 ft 
Wellbore Radius: 0.41 ft 

SOLUTION 

K = 0.00232 cm/sec 
yO = 3.035 ft 
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RESPONSE TEST DATA 
MW-7D TEST 2 

TIME 

(seconds) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

CHANGE IN HEAD 
(feet) 

2.91 
2.75 

2.68 
2.54 

2.5 
2.4 
2.29 
2.22 
2.13 
2.06 
1.97 
1.9 
1.85 

1.78 
1.71 

1.67 

1.57 

1.53 

1.46 

1.41 

1.37 
1.32 

1.25 
1.2 
1.18 

1.13 
1.09 
1.04 

1.02 

0.97 
0.93 

0.88 
0.86 

0.83 
0.79 

0.77 
0.74 
0.72 

0.67 

0.65 
0.63 

0.6 
0.56 

0.56 
0.56 
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RESPONSE TEST DATA 
MW-7D TEST 2 

TIME 
(seconds) 

46 

47 

48 
49 

50 

51 

52 
53 
54 

55 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

68 

69 
70 
71 
72 

73 
74 

75 
76 

77 
78 
79 

80 
81 

82 

83 
84 

85 
86 

87 

CHANGE IN HEAD 
(feet) 

0.51 

0.49 

0.46 
0.44 

0.42 

0.42 

0.4 
0.37 
0.37 

0.35 
0.33 
0.3 

0.3 
0.28 
0.26 
0.26 

0.26 
0.23 

0.23 
0.21 
0.21 
0.19 

0.19 
0.19 
0.19 
0.16 
0.14 

0.14 
0.12 

0.12 

0.1 

0.1 
0.1 

0.1 

0.1 
0.07 

0.07 

0.07 

0.05 

0.05 

0.05 
0.03 
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c 
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CO 
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120. 150. 
Time (sec) 

RESPONSE TEST DATA MW-8D TEST 1 

Data Set: U:\MY DOC-1\15670WCS\MW-8DT1.AQT 
Date: 03/06/01 Time: 15:02:22 

PROJECT INFORMATION 

Company: Conestoga-Rovers & Associates 
Client: WCP Group 
Project: 15670 
Test Location: Waukegan, Illinois 
Test Well: MW-8D 
Test Date: July 11, 2000 

Saturated Thickness: 26.38 ft 

"nitial Displacement: 1.75 ft 
;asing Radius: 0.083 ft 

Screen Length: &. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1 

WELL DATA 

Water Column Height: 26.38 ft 
• Wellbore Radius: 0.41 ft 

SOLUTION 

K = 0.002628 cm/sec 
yO= 1.842 ft 
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RESPONSE TEST DATA 
MW-8D TEST 1 

TIME 
(seconds) 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 

CHANGE IN HEAD 
(feet) 
1.69 
1.53 
1.39 
1.28 
1.14 
1.02 
0.93 
0.86 
0.74 
0.7 

0.65 
0.61 
0.54 
0.49 
0.47 
0.42 
0.37 
0.35 
0.31 
0.28 
0.26 
0.24 
0.19 
0.21 
0.19 
0.14 
0.17 
0.14 
0.1 

0.12 
0.1 

0.07 
0.1 
0.07 
0.05 
0.05 
0.05 
0.03 
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(U 

E 
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CO 

b 
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Time (sec) 

RESPONSE TEST DATA MW-8D TEST 2 

Data Set: U:\MY DOC~1\15670WCS\MW-8DT2.AQT 
Date: 03/06/01 Time: 15:02:38 

PROJECT INFORMATION 

Company: Conestoga-Rovers & Associates 
Client: WCP Group 
Project: 15670 
Test Location: Waukegan, Illinois 
Test Well: MW-8D 
Test Date: July 11, 2000 

Saturated Thickness: 26.38 ft 

"nitial Displacement: 3.95 ft 
;asing Radius: 0.083 ft 

Screen Length: 5̂  ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1^ 

WELL DATA 

Water Column Height: 26.38 ft 
Wellbore Radius: 0.41 ft 

SOLUTION 

K = 0.002952 cm/sec 
yO = 5.208 ft 
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RESPONSE TEST DATA 
MW-8D TEST 2 

TIME 
(seconds) 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 

CHANGE IN HEAD 
(feet) 
3.88 
3.52 
3.19 
2.91 
2.68 
2.43 
2.25 
2.04 
1.88 
1.71 
1.53 
1.44 
1.3 

1.18 
1.07 
0.95 
0.88 
0.77 
0.72 
0.65 
0.56 
0.54 
0.47 
0.44 
0.4 

0.35 
0.33 
0.28 
0.26 
0.24 
0.19 
0.19 
0.14 
0.14 
0.1 
0.1 
0.1 
0.05 
0.1 
0.05 
0.03 
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a> 
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Time (sec) 

RESPONSE TEST DATA MW-9D TEST 1 

Data Set: U:\MY DOC~1\15670WCS\MW-9DT1.AQT 
Date: 03/06/01 Time: 15:02:54 

PROJECT INFORMATION 

Company: Conestoga-Rovers & Associates 
Client: WCP Group 
Project: 15670 
Test Location: Waukegan, Illinois 
Test Well: MW-9D 
Test Date: July 11, 2000 

Saturated Thickness: 29. ft 

Initial Displacement: 2.35 ft 
'asing Radius: 0.083 ft 

Screen Length: 4.7 ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1 

WELL DATA 

Water Column Height: 29. ft 
Wellbore Radius: 0.41 ft 

SOLUTION 

K =0.002169 cm/sec 
yO = 2.464 ft 
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RESPONSE TEST DATA 
MW-9D TEST 1 

TIME 
(seconds) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

CHANGE IN HEAD 
(feet) 
2.29 

2.22 

2.13 
2.04 
1.94 
1.85 
1.78 
1.71 
1.64 

1.58 
1.53 
1.46 

1.39 
1.34 
1.3 
1.25 
1.21 

1.16 
1.11 

1.07 
1.02 

0.97 

0.97 
0.93 

0.88 
0.86 
0.84 

0.79 
0.74 
0.74 
0.72 
0.67 

0.65 
0.65 
0.61 

0.61 

0.58 
0.56 
0.51 

0.51 

0.49 
0.47 

0.47 
0.42 
0.42 
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TIME 
(seconds) 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

CHANGE IN HEAD 
(feet) 
0.4 

0.37 
0.37 
0.37 
0.37 
0.33 
0.33 
0.33 
0.28 
0.28 
0.28 
0.28 
0.26 
0.26 
0.24 
0.24 
0.24 
0.24 
0.21 
0.19 
0.19 
0.19 
0.17 
0.19 
0.17 
0.17 
0.17 
0.14 
0.14 
0.14 
0.14 
0.14 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

RESPONSE TEST DATA 
MW-9D TEST 1 
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RESPONSE TEST DATA 
MW-9D TEST 1 

TIME 

(seconds) 

93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 

CHANGE IN HEAD 
(feet) 

0.07 
0.07 

0.1 
0.07 

0.07 
0.07 
0.07 
0.07 

0.07 
0.07 
0.07 
0.05 
0.05 
0.05 

0.05 
0.07 

0.07 

0.05 

0.05 
0.05 

0.05 

0.05 
0.05 

0.05 

0.05 
0.05 

0.05 

0.03 
0.05 

0.05 
0.05 

0.05 
0.03 
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10. 

c 
a> 
E 

8 
i2 
Q . 
CO 

b 
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Time (sec) 

RESPONSE TEST DATA MW-9D TEST 2 

Data Set: U:\MY DOC~1\15670WCS\MW-9DT2.AQT 
Date: 03/06/01 Time: 15:03:09 

PROJECT INFORMATION 

Company: Conestoga-Rovers 8i Associates 
Client: WCP Group 
Project: 15670 
Test Location: Waukegan, Illinois 
Test Well: MW-9D 
Test Date: July 11, 2000 

Saturated Thickness: 29. ft 

•nitial Displacement: 2.75 ft 
;asing Radius: 0.083 ft 

Screen Length: 4.7 ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1^ 

WELL DATA 

Water Column Height: 29. ft 
Wellbore Radius: 0.41 ft 

SOLUTION 

K =0.002175 cm/sec 
yO = 2.754 ft 
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RESPONSE TEST DATA 
MW-9D TEST 2 

TIME 
(seconds) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

CHANGE IN HEAD 
(feet) 
2.68 
2.55 
2.41 
2.31 
2.22 
2.13 
2.04 
1.97 
1.88 
1.81 
1.74 
1.67 
1.62 
1.55 
1.48 
1.44 
1.37 
1.32 
1.27 
1.23 
1.18 
1.14 
1.09 
1.04 
1.02 
0.97 
0.93 
0.91 
0.88 
0.84 
0.81 
0.79 
0.77 
0.72 
0.7 
0.67 
0.65 
0.61 
0.61 
0.58 
0.56 
0.54 
0.51 
0.49 
0.47 
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RESPONSE TEST DATA 
MW-9D TEST 2 

TIME 

(seconds) 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

CHANGE IN HEAD 

(feet) 
0.47 

0.47 

0.42 

0.42 

0.4 
0.37 
0.37 
0.37 
0.35 

0.33 
0.33 
0.31 
0.31 
0.31 
0.28 
0.28 
0.26 
0.26 
0.24 
0.24 
0.24 

0.24 

0.21 
0.19 
0.19 
0.19 
0.19 

0.19 

0.19 
0.17 

0.17 

0.17 
0.14 
0.14 

0.14 

0.14 
0.12 
0.12 

0.12 

0.12 
0.12 

0.12 

0.12 

0.1 
0.1 
0.1 
0.1 
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RESPONSE TEST DATA 
MW-9DTEST2 

TIME 

(seconds) 

93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 

CHANGE IN HEAD 
(feet) 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.07 

0.1 
0.1 
0.1 
0.07 
0.07 
0.07 
0.05 

0.07 
0.07 

0.05 

0.05 
0.05 

0.05 
0.05 

0.07 
0.05 
0.05 

0.05 

0.05 

0.05 
0.05 

0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.03 
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TABLE F.1 Page 1 of 12 

GROUNDWATER ANALTt. _ _AL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample W : 

Sample Date: 

Parameter 

Volattles 

1,1,1-Tnchloroethiine 

l,lA2-Tetrachloroelhane 

1,1,2-TnchloraeUune 

1,1-Dichloroethane 

1,1-Dichloroethene 

1.2-Dichloroethane 

U-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

6en2en^ 

Bromodichloromethane 

Bromoiorni 

Bromomethane 

Carbon disulfide 

Cartnn tetrachlonde 

ChlorolKnzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

ChJoromethane 

cis-1.2-Dichloroethene 

cis-13-Dichloropropene 

Dibramochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Tetiachloroethene 

Toluene 
bans-l,2-Dichloroelhene 

trans-I^Dichloropropene 

Trichloroethene 

Vinyl chloride 

Xylene (total) 

Semi-Volattles 

1A4-Trichlorobenzene 

1,2-Dichlorobenzene 

I^Dichlorobenzene 

1,4-Dichlorobenzene 

2,4^Tnchlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

^4-Dinitrophenol 

2.4-Dinitrotoluene 

2,6-Dinltrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-IA 

aw-ioosoo-wi 
iiys/2000 

NDO.O) 

ND(1.0) 

NDCIO) 
ND{1 0) 

ND(l.O) 

ND(l.O) 

ND(1.0) 

ND(5.0) 

ND{5.0) 

ND(5.0) 

11 
53 

ND(1.0) 

ND(1.0) 

ND{10) 

NDO.O) 

ND(1.0) 

NDO.O) 
NDO.O) 

NDO.O) 

NDO.O) 

NDO.0) 

NDO.0) 

NDO.O) 

-
NDO.O) 

ND(1.0) 

1.5 
ND(1.0) 

16 
NDO.0) 

NDO.0) 

NDO.0) 

NDO.O) 

8.6 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(1300) 

ND(500) 

ND(500) 

720 
ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(SO0) 

WN-IA 

GW-100900-WP-Otl 

iivsaooo 

WN-IA 

GW-IOIOOO-WP-OSO 

iViQ/moo 

NDO.O) 

ND(1.0) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

ND<5.0) 

ND(5.0) 

ND(5.0) 

8.2 

41 

NDO.O) 

NDO.0) 

NDO.0) 

NDO.O) 

NDO-O) 

NDO-O) 

NDO.0) 

NDO.O) 

NDO.O) 

NDO.0) 

NDO-O) 

NDO.0) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

14 

NDO-O) 

NDO.0) 

NDO.0) 

NDO.0) 

7 3 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND0300) 

ND(500) 

ND(500) 

610 

NDO300) 

ND(500) 

ND(500) 

ND(500) 

ND<500) 

WN-IA 

GW-IOUOO-WP.060 

IVIVOOO 

WN-IA 

GW-IOIZOO-WP-^TS 

iiyvi/iooo 

NDO-O) 

ND(1.0) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND(5-0) 

ND<5-0) 

5 6 

38 

NDO-O) 

NDO-O) 

ND(l-0) 

ND<l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

1 3 

ND(li-0) 

12 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

6-5 

ND(500) 

ND(500) 

ND(5aO) 

ND(5flO) 

NDOMO) 

ND(500) 

ND(500) 

510 

ND0300) 

ND(500) 

ND(500) 

ND(5aO) 

ND(500) 

WN-IA 

(;w-iai300-WP-og8 

1V1V2000 

WN-IA 

GW-101400-WP-l(a 

inai /2000 

NDOO) 
NDOO) 
NDOO) 
ND(IO) 
NDOO) 
NDOO) 
NDOO) 
ND(50) 
ND(50) 
ND(50) 
ND(50) 

29 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
ND(IO) 
NDOO) 
NDOO) 

10 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(20) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

NDO300) 

ND(500) 

ND(500) 

ND{500) 

ND(S0O) 

^A-XT-OctOwJOOO-WN-l A wont Branfak u J F h m m 
OI/n/3001 



TABLE F.1 Page 2 of12 

GROUNDWATER ANALYTICAL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample ID: 

Sample Date: 

Paranuter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nib^anillne 

2-Nitrophenol 

33'-Dichloroben2ldine 

3-Nitroaniline 

4,6-Dlnitro-2-inethylphenol 

4-Broinaphenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)nuaranthene 

Benzo<g.h,Operylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chlorolsopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chiysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 
Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopenladiene 

Hexachloroethane 

Indeno0.23<d)pytene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nibt»odi-n-propylamme 

N-Nitrosodiphenylamine 

Pentachloiophenol 

Phenol 

Pyrene 

Unit 

u g / L 
ug /L 

u g / L 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

WN-IA 

GW-IOOSOO-WP-^Kl 

iwiaoo 

ND(500) 

2000 

NDO300) 

ND(500) 

ND(S00) 

NDO300) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

3W0 
ND0300) 
NDO300) 

ND(500) UJ 

ND(500) 

ND(500) 

ND(SOO) 

ND(SOO) 

ND<500) 

ND(500) 

ND(500) 

ND{500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND{500) 

ND(500) 

ND<500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 
ND(500) 

ND(50O) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(1300) 

ND(500) 

1600 

ND(500) 

WN-IA 

GW-IOOMO-WP^Ml 
WN.IA 

GW.iai000-WP.O50 

iiKiâ ooa 

ND(500) 

1700 

ND(1300) 

ND<500) 

ND(500) 

NDO300) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

3200 

NDO300) 

ND0300) 

ND(500) 

ND(500) 

ND<500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND<500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND<500) 

ND(500) 

ND(SOO) 

ND(500) 

ND(500) 

ND(50a) 

ND(500) 

ND<500) 

ND(500) 

ND(500) 

ND(500) 

ND0300) 

ND(500) 

1500 

ND<500) 

WN-IA 

GW-lOllOO-WP-060 

1V1V2000 

WN-IA 

GW-I01200-WP-078 

vinviaoo 

ND(500) 

1200 

NDO3O0) 

ND(500) 

ND<500) 

ND0300) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

2400 

ND0300) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND{500) 

ND(50a) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND<500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(S00) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(5aO) 

ND(500) 

ND(500) 

ND(500) 

NDO300) 

ND(500) 

810 

ND(500) 

WN-IA 

GW.I0I300-WP-0g8 

vyW2M0 

WN-IA 

GW-I01400-WP'103 

10^4^2000 

NDpOO) 

1200 

ND0300) 

ND(500) 

ND(500) 

ND0300) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

2400 

NDO300) 

NDO300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

NDpOO) 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDpoO) 
NDpOO) 

ND(500) 

NDO300) 

ND(500) 

650 

ND(500) 

^^XT-ChtOKUO^WN-lA n u t bnniui VHI FPansa 

http://GW.iai000-WP.O50


TABLE F.1 Page 3 of 12 

GROUNDWATER ANAL\ _AL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, RLINOIS 

Sample Location: 
Sai/l;>lcID: 
Sample Date: 

Parameter 
Metals 
Anenlc 

Geueml Chanistn/ 
Ammonia 
Cyamde (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-IA 
GW-100800-WP-021 

lVII/2000 

870 

83 
0-057 J 

15 
330 

WN-IA 
GW.I00900. WP-041 

14^2000 

830 

88 

-
14 

-

WN-IA 
GW-lOIOOO-WP-050 

1V1V2000 

740 

76 
0-075 

10 
300 

WN-IA 
GW-lOUOO-WP-060 

1V11/2M0 

600 

74 

-
8-2 

-

WN-IA 
GW-I01200-WP-07S 

1(̂ 13/2000 

570 

66 
0-031 
6-4 
42 

WN-IA 
GW.I01300-WP-088 

lViy2D00 

570 

55 

-
6-6 

-

WN-iA 
GW.l(n«O.WP-103 

laninooo 

550 

51 
0-053 
3-9 
32 

(|007A-XTOctO«ia)0-WN.| A woiu Bfotnkb u d PPanm 
01/22/2001 



TABLE F.1 Page 4 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILUNOIS 

Sample Location: 

Sample W : 

Sample Dale: 

Parameter 

Volattles 

l,Ll-Tnchloroethane 

1,1,2,2-Tetrachloroethane 
1,1,2-TnchIoroethane 

1,1-Dlchloroethane 

1,1-DichIorocthene 

14-Dichloroethane 

1^-Dichloropropane 
2-But3none 

2-Hexanone 

4-Methyl-2-pentanone 
Acetone 

Benzene 

Bromodichloromethane 
Bromofonn 

Bromomethane 

Carbon disulfide 

Carbon tebrachlonde 

Chlorobenzene 

Chlorobromomethane 
Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-1.3.DlchIoropropene 

Dibromochloromethane 
Ethylbenzene 

Methylene chloride 
Styrene 

Tetrachloroethene 
Toluene 

trans-1.2-DichIoroethene 

h-ans-13-Dichloropropene 

Trichloroethene 

Vinyl chloride 

Xylene (total) 

Senri-Volattles 

1,2,4-Tnchlorobenzene 

1,2-Dichlorobenzene 

1.3-Dichlorobenzenc 

1,4-Dichlorobenzene 
2,4>Tnchlorophenol 

2,4,6-Tnchlorophenol 

2,4-Dichlorophenol 

2,4-Diniethylphenol 
Z4-Dlnitrophenol 

2,4-Dinitnitoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug /L 
ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 
ug /L 

ug /L 
u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

" g / L 

WN-IA 

GW-10150O.WP-I16 

WN-IA 

GW-ira600-WP-UI 

1IVIV2000 

WN-IA 

GW-1017m-WP-147 

1V17/2OO0 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

NDp-0) 

NDp-0) 

ND(5-0) 

27 

ND(1-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1.0) 

NDO-O) 

11 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

5-9 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(50) 

NDC20) 

ND(20) 

220 

ND(50) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

WN-IA 

GW-IOMOO-WP-ISS 

iiyiViim 

WN-IA 

GW-iai900-WP-lSO 

im^iooo 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND(5.0) 

ND(5.0) 

5.7 

26 

ND(l.O) 

NDO.0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1.0) 

NDO-O) 

NDO-O) 

NDOO) 

1-1 

NDO-O) 

11 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

6-1 

ND(IOO) 

NDOOO) 

NDOOO) 

ND<iaO) 

ND(250) 

ND(100) 

NDOOO) 

120 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

WN-IA 

GW-102000-WP-1SO 

ivia/iooo 

WN-IA 

GW-I02100-WP-I96 

1V23/2000 

NDO-O) 

NDO-O) 

ND(LO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND{5-0) 

NDp.a) 

ND(5.0) 

23 

ND(1.0) 

NDO.O) 

NDO.0) 

NDO-O) 

ND(10) 

NDO-O) 

NDO-O) 

ND(l-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 
NDOO) 

1-0 

NDO-O) 

10-0 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

5-6 

ND(200) 

ND(200) 

ND(20O) 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

240 

NDpOO) 

ND(200) 

ND(200) 

ND(200) 

•'00) 

ifOtVA-XT-OlOKiaiD-WN-IA waul BranUtviJ FTusa . 



TABLF F.1 Par"^ofl2 

GROUNDWATER ANAL\ nCAL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Samptt Locatton. 

Sample ID: 

Sample Date: 

Parameter 

2-Methyl naphthalene 

2-Metbylphenol 

2-Nitroaniline 

2-Nitrophenol 

3^'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Broniophenyl phenyl ether 

4-Chlon>-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitoaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 

Benzo(a)pyiene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)nuoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bu(2-Elhylhexyl)phthalate 

Butyl benzylphthalate 
Carbazole 

Chiysene 

Dibenz(a.h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluoiene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloiocyclopentadiene 

Indeno(L23-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-prapylamine 

N-Nitn»odiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Uitit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
og/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-IA 

GW-101500-WP-II6 

lViy2OO0 

-
-
. 
-
-
-
-
. 
-
. 
-
-
. 
. 
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
. 
. 
_ 
-
. 
-
-
-
-
. 
. 
-
-
-
-
-
. 
-

WN-IA 

GW-I01600-WP-131 

I(K1$^000 

WN-IA 

GW-1017B0-WP-147 

10117,2000 

ND(20) 

560 

ND(50) 

ND(20) 

ND(20) 

NDpO) 

ND(50) 

ND(20) 

ND(20) 

ND(20) 

NDC20) 

1100 

NDpO) 

ND(50) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND<20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(50) 

ND(20) 

260 

ND(20) 

WN-IA 

GW-IOUOO-WP-155 

ivianooo 

WN-IA 
GW-I01900. WP-MO 

IVS/WOO 

ND(100) 
750 

ND(250) 

NDOOO) 

NDOOO) 

ND(250) 

ND(2S0) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

790 

ND(250) 

ND(2S0) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(Z50) 

ND(100) 

820 

NDOOO) 

WN-IA 

GW.102000-WP-I90 

14^0^2000 

WN-IA 

GW-102I00-WP-196 

14^^000 

ND(200) 
710 

ND(SO0) 

ND(200) 

ND(200) 

ND{500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(2aO) 

1300 

NDpOO) 

NO(500) 

ND(200) 

ND(200) 

ND(20O) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND{200) 

ND(200) 

ND{200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(2aO) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(5Q0) 

NDt200) 

330 

ND(200) 

qQQ7A-XT-OclOitf2aia.WN-1A W(wt enxn l ik « t d F P u u n * 



TABLE F.1 Page 6 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatiotu 

Sample W : 

Sample Date: 

WN-IA 

GW-IOISOO-WP.116 

itmnooo 

WN-IA 

GW-101600-WP-131 

lonviooo 

WN-IA 

GW-l(n700-WP-147 

19^^000 

WN-IA 

GW-lOMOO.WP-155 

l(yi^2000 

WN-IA 

GW-IOISOO-WP-MO 

I»Ot<|/2000 

WN-IA 

GW-1020OO.WP-19O 

1V2V2000 

WN-IA 

GW-102100.WP-I96 

1(V2V2000 

Parameter 

Metals 

Arsenic ug /L 570 540 530 530 580 540 550 

Gaieral Chauistry 

Ammonia 

Cyanide (total) 

Phenolics (ToUl) 

Thiocyanate 

mg/L 

mg /L 

mg /L 

mg/L 

32 

4-8 J 

40 

4-21 

36 

0-092 
Z6 
48 

40J 

4.2 

40 

0-053 

570 

34 

35 

43 

28 

0-019 J 

3 0 

24 

^ A - X T - O t t O K a r o - W N - I A WMI B r a m k b M d F P u w n i 



TABLE F.1 Page 7 of 12 

GROUNDWATER ANAL\ w^AL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatton: 

Sample W : 

Sample Date: 

Parameter 

VolatiUs 

1,1,1-Trichlorocthane 

LL2,2-Teta?chloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1.2-Dichloroethane 

1,2-Dlchloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloioethene 

ci5-13-Dichloropropene 

Dibromochloromethane 

Methylene chloride 

Styrene 
Tetrachloroethene 

Toluene 

frans-1.3-Dichloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Sent!-Volattles 

1.2,4-Trichlorobenzene 

L2-Dichlorobenzene 

1.3-Dichlorobenzene 

L4-Dichlorobenzene 

2.43-Tnchlorophenol 

Z4,6-Tnchlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinibrotoluene 

2-Chloronaphthalene 
2-Chlorophenol 

Uttit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-IA 
GW-102200-WP-210 

10^2^000 

WN-IA 

GW-I02SOO-WP-25I 

1V2S/IOO0 

WN-IA 

GW-102700-V/P-2S9 

lVi7/20O0 

WN-IA 

GW-I02900-WP-327 

1V1SI/2O00 

NDO-O) 

ND<1.0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDp-0) 

ND(S-0) 

ND(5-0) 

ND(5-0) 

17 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO.0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

8-1 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

4-8 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

ND(250) 

NDOOO) 

ND(100) 

220 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

WN-IA 

GW-ja3I00-WP-371 

iVSlflOOO 

WN-IA 

GW-lia200.WP-404 

11/V2000 

WN-IA 

GW-110600-V/P-471 

1 W 2 0 0 0 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO.O) 

NDO-O) 

NDO-O) 

ND(5.0) 

ND(5-0) 

NDp-0) 

ND(5.0) 

15 

NDO-O) 

ND(I.O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

ND(l-O) 

NDO-O) 

NDOO) 

6.5 

NDO.O) 

NDO-O) 

NDO-O) 

NDO-O) 

3-9 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

NDOOO) 

200 

ND(2S0) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

^ A - X T - O c 1 D K 2 0 0 a W N - l A tniul Bromja. WMI F P a n o . 

01/22/2001 



TABLE F.1 Page 8 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample ID: 
Sample Date: 

Partaneter 

l-MeVhy\ nap\<tt»\ene 

2-Methylphenol 

2-Nitroaniline 

2-Nib-ophenol 

3,3'-Dichlorobenzidine 

3-Nitioaniline 

4,6-Dimtro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-Nilrophenol 

Acenaphthene 

Acenaphthylene 
^ntt\I^cene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fIuoranthene 

bi5(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalale 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobubdiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno0.23-cd)pyrene 
Isophorone 

Naphthalene 

Nitrobenzene 

N-Nltrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Fentachlorophenol 

Ftienanthrene 

Phenol 

Pyrene 

Untt 
ug;:. 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/^ 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uj/L 
ug/L 
ug /L 

WN-IA 

GW-1022a)-WP-210 
iq/22^000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-IA 

GW-lfl2S00.WI'-2Sl 

IVlVi-OOO 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-IA 

GW-10270O-WP-2«9 

ia^:^2«xi 

-

-
-

WN-IA 

GW-1«2900.WP.327 

KWaSOOO 

NDOOO) 

470 
ND(250) 

ND(IOO) 

NDOOO) 
ND(250) 

ND(250) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

860 
ND(2S0) 

ND(250) 

NDOOO) 

NDOOO) 

NDOtW) 
NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 
NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 
NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 
NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

vayyus, 
260 

NDOOO) 

WN-IA 

GW-l(aiOO-WP-371 

1001/2000 

WN-IA 

GW-I10200-WP-404 

1V2^000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-IA 

GW-110600-WP-471 

11/^/2000 

NDOOO) 

490 
ND(250) 

ND(100) 

NDOOO) 

ND(250) 

ND(2S0) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

800 
ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 
NDOOO) 

ND(100) 

NDOOO) 

ND(IOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

ND(IOO) 

160 
NDOOO) 

q007A-XT.Onl>Kmoa.WN-1A wtfut Bromkk MUI F f a n m i 



TABLE F.1 Pagp«ofl2 

GROUNDWATER ANAL\ -_ JAL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatton: 
Sample ID: 
Sample Date: 

Panmuttr 
Metala 
Arsenic 

Central Clieiittstry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Ufi<t 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-IA 
GW-I02200-WP-2IO 

1V22/2000 

500 

21 

-
4-4 

-

WN-IA 
GW.I02S0(>-WP-25I 

142^2000 

520 

17 

-
23 

-

WN-IA 
CW-I027BO-WP-2W 

1(̂ 27/2000 

570 

22 

-
3.2 

-

WN-IA 
GW-I0290O-WP<^7 

l(i'2Sm>0 

600 

21 
0-059 
23 
14 

WN-IA 
GW-I03I00-WP-37I 

l(V3]/2000 

530 

30 

-
Z9 

-

WN-IA 
GW.110200-WP-404 

11/V2M0 

230 

44 

-
3-1 

-

WN-IA 
GW-110600-WP-47I 

ii/vmo 

550 

18 
0-060 
2.2 
9.4 

qCOrA-XT-OclDicZni-WN-IA m u l BnmUlc uiU FFuimi 



TABLE F.1 Page 10 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Saiitple Locattoiu 

Santple ID: 

Sample Date: 

Parameter 

Volattles 
1,1,1-Trichloroethanc 

1,1,2,2-Tetrachloroelhane 
1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomeftane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroetfiane 

Chloroform 
Chloromethane 

cis-l,2-DichlDroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tetrachloroethene 

Toluene 

trans-l,2-Dichloroethene 

h-ans-l,3-Dlchloropropene 
Tnchloroethene 

Vinyl chloride 

Xylene (total) 

5a;ii - Volattles 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

lADichlorobenzene 

2,43-Tnchlorophenol 

Z4,6-Tnchlorophenol 

2,4-Dlchlorophenol 

2,4-Dimethylphenol 

Z4-Dimtrophenol 

2,4-Dinitrotoluene 

i6-Dimtrotoluene 

2-Chloronaphthalene 

2<:hlorophenol 

Untt 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug/L 
ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-IA 

GW-110S0O-WP-4»9 

IVV2000 

WN-IA 

GW-I1I0O0-WP-SI6 

11/1(^2000 

WN-IA 

GW-111300-WP-S62 

11/13/2M0 

WN-IA 

GW-111500-WP-5S9 

ll / iy2O00 

WN-IA 

GW-112000 WP.66S 

11/21^2000 

WN-IA 
GW-112700-WP-69i 

11/27/2000 

WN-IA 

GW.121S0O-WP-699 

1VW2O00 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 
NDO-O) 

NDO-O) 

NDO-O) 

NDP-0) 

ND(5-0) 

ND{5.0) 

ND(5.0) 

U 
NDO-O) 

NDO-O) 

NDO-O) 
NDO-O) 
NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

-
NDO-O) 

NDO-O) 

NDCLO) 

NDO-O) 

5-7 
NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

3-8 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

ND(25) 

NDOO) 
NDOO) 

160 
ND{25) 

NDOO) 
NDOO) 

ND{10) 

NDOO) 

NDOO) 

NDOO) 

NDO-O) 

NDO-O) 

NDO.O) 

NDOO) 

NDO-O) 

ND(5-0) 

NDp.0) 

ND(5.0) 

ND(5.0) 

9-1 
NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

-
NDO-O) 

NDO.O) 

1.7 
NDO-O) 

NDOO) 

NDOO) 

NDO-O) 

NDO-O) 

NDOO) 

ND(l-0) 

5.1 
NDOO) 

NDO.O) 

NDO.O) 

ND(20) 

26 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(25) 

NDOO) 
NDOO) 

120 
ND(2S) 

ND(10) 

NDOO) 

NDOO) 

^ao) 

.^A-XTOiO-nn-WN IA«<iiilBiauJ.«>IFf 



TABLE F.1 Page--^ of 12 

GROUNDWATER ANAL ̂  ^. JAL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

SantpUID: 

Sample Date: 

Parameter 

2-Methyl naphthalene 

2-MethylphenoI 

2-Nitroaniline 

2-Nitrophenol 

33'-Dlchlorobenzidine 

3-Nitroaiuline 

4,6-Dinitio-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Oiioio-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nltroaniline 

4-Nitrophenol 

Acenaphtiiene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benn>(a)pyrene 

Be[izo(b)fluoranthene 

Benzo(g,h,i)perylene 
Benzo(l()fluoianthene 

bis(2-ChIoroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-ChIoroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno0,23<d)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 
ug/L 
ug/L 

WN-IA 

GW-IlOSOO-WP-449 

IVVJflOO 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
. 
-
-
-
-
-
-
-
-
-
-

WN-IA 

CW-II1000-WP-S16 

ii/ionom 

WN-IA 
Gw-u-aoo-wpsa. 

11/13/2000 

WN-IA 

GW-111S00-WP-SS9 

11/lS/lOUO 

WN-IA 

GW-1I2000-WP-668 

1VZ4'2000 

WN-IA 

GW-112700-WP-694 

1V27/2000 

NDOO) 
110 

ND(25) 
NDOO) 
NDOO) 
ND(25) 
ND(25) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

71 
ND(25) 
ND(2S) 
NDOO) 
NDOO) 
ND(10) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
ND(10) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
ND(10) 
NDOO) 
NDOO) 

19 
NDOO) 
NDOO) 
NDOO) 
ND(25) 
ND(IO) 

13 

NDOO) 

WN-IA 

GW-I21gOO.WP.699 

13/a/3Xm 

NDOO) 

36 

ND(25) 

NDOO) 

NDOO) 

ND(25) 

ND(25) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

40 

ND(25) 

ND(25) 

ND(IO) 

ND(IO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

ND(10) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

ND(IO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

17 

NDOO) 

NDOO) 

NDOO) 

ND(25) 

NDOO) 

NDOO) 

ND(IO) 

iiairA.1CT.OdDgclOn.WH-U »<«ltnniU>>s.inSnnis 

http://GW-I21gOO.WP.699
http://iiairA.1CT.OdDgclOn.WH-U


TABLE F.1 Page 12 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-IA 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Saittple Locattoti: 
Saiitple ID: 
Sample Date: 

WN-IA 
GW.U0300-WP-489 

11/V2000 

WN-IA 
GW-lllOOO-WP-516 

11/1(̂ 2000 

WN-IA 
CW-11I300-WP-S62 

il/iyiooo 

WN-IA 
GW-lllSOO-WP.589 

ii/isnooo 

WN-IA 
GW-112000̂  WP-668 

V/2V2O00 

WN-IA 
GW-lU700-WP-69i 

11/27/2000 

WN-IA 
GW-12180O-WP-699 

lVIS/2000 

Parameter 
MetaU 
Arsenic 

ITflit 

ug/L 550 520 440 520 480 490 550 

General Cliemistry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

mg/L 
mg/L 
mg/L 
mg/L 

18 

4.6 

15 

1.1 

13 

0.78 0.93 

10 

0-89 

10 
0-15 J 
0-32 
13 

11 
0.081 
0-19 
4-1 

i]liarA-)CT-0ctl>K2DaaWN-lAwMitBraaili]*wMiFr.m 
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GROUNDWATER ANAL\ AL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 
Sample W; 
Sample Date. 

Parameter 

Volattles 
1,1,1-Tnchloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Tnchloroethane 
i,l-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform 
Chloromethane 
cis-l,2-Dichloroethene 
cis-l,3-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
TetaTurhioroethene 
Toluene 
ta:ans-l,2-Dichloroethene 
tians-13-Dichloropropene 
Tnchloroethene 
Vinyl chloride 
Xylene (toUl) 

Soiii - Volattles 
1,2,4-Tnchlorobenzene 
1,2-Dichloiobenzene 
1,3-Dichlorobenzene 
l,4.Dichlorobenzene 
2,4,5-Tnchlorophenol 
2.4,6-Trichlorophenol 
2,4-Dichlorophenol 
2/1-Dimelhylphenol 
2,4-Dinitrophenol 
^4-Dinib'otoluene 
2,6-Dinibt>toluene 
2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-IB 
GW-IOOSOO-WP.(122 

14^000 

NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
ND(5-0) 
ND(5.0) 
ND(5.0) 

12 
52 

ND(1.0) 
NDO.O) 
NDO.O) 

1.0 
ND(].0) 
NDO-O) 
ND(l-0) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 

U 
NDO-O) 

1-8 
NDO-O) 

16 
NDOO) 
NDO-O) 
NDO-O) 
NDO-O) 

12 

ND(250) 
ND{250) 
ND(2S0) 
ND(250) 
ND(630) 
ND(250) 
ND(250) 

510 
ND(630) 
ND{250) 
ND(250) 
ND(250) 
ND(250) 

WN-lfl 
GW-100900-WP-040 

1(̂ 9/2000 

WN-IB 
GW-IOIOOO-WP-OSI 

IVlViOOO 

NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
ND(I-O) 
ND(1.0) 
ND(5.0) 
ND{S-0) 
ND{5.0) 

16 
69 

NDO.0) 
NDO.O) 
NDO.O) 

3.0 
NDO.0) 
NDaO) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 

1-6 
NDO-O) 
NDO-O) 
NDO-O) 

23 
NDO.0) 
NDO.0) 
NDO-O) 
NDO-O) 

15 

ND(500) 
NDpoO) 
NDpOO) 
ND(500) 
ND0300) 
ND(500) 
ND(500) 

800 
ND(1300) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 

WN-IB 
GW-lOllOO-WP-061 

1(^1/2000 

WN-IB 
GW-101200-WP-079 

l(yi2/2000 

NDO.O) 
NDO.0) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDp.O) 
NDp.O) 
NDpO) 

11 
56 

NDO.O) 
NDO-O) 
NDO-O) 

2.0 
NDO-O) 
NDO-O) 
NDO-O) 
ND(l-0) 
NDO-O) 
NDOO) 
NDO.0) 
NDO-O) 

13 
NDO-O) 

1-8 
NDO-O) 

16 
NDO-O) 
ND(LO) 
NDO-O) 
NDO-O) 

11 

ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND0300) 
ND(500) 
ND(500) 

890 
ND(1300) 
ND(500) 
ND(500) 
ND(SOO) 
ND(500) 

WN-IB 
GW-I0130O-WP-089 

ionv2ooo 

WN-IB 
GW-101400-WP-I04 

1(^4/2000 

NDO-O) 
NDOO) 
NDO-O) 
ND(l-0) 
NDO-O) 
NDO-O) 
NDO-O) 
NDp-0) 
NDp-O) 
NDp-0) 

5-8 
42 

ND(1-0) 
NDO-O) 
NDO-O) 
NDOO) 
NDO-O) 
NDO-O) 
ND(10) 
NDO-O) 
NDO 0) 
NDO-O) 
NDO-O) 
NDO-O) 

1-1 
NDO-O) 

13 
NDO-O) 

13 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 

9.7 

ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND0300) 
ND(500) 
ND(500) 

580 
NDO30O) 
ND(500) 
ND(500) 
ND(500) 
ND{500) 

A-XT-OEl0ic2in^WN-tB w/ft 8n»lik MMl FPMwn 
01/23/2001 



TABLE F.2 Page 2 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample ID: 

Sample Date: 

Parameter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitroamline 

2-Nibt>phenol 

33'-DichIorobenzidine 

3-Nitroamline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chlaro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroanilme 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 

Bcnzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benza(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 
Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-nKKtyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopenbdiene 

Hexachloroethane 

IndenoOA3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 
Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-IB 
GW-IOOSOO-WP.022 

lVS/2000 

ND(2S0) 
1600 

ND(630) 
ND(2S0) 
ND(250) 
ND(630) 
ND(630) 
ND(250) 
ND{250) 
ND(250) 
ND(250) 

3300 
ND(630) 
ND(630) 

ND(250)UJ 
ND(2S0) 
ND(250) 
ND(250) 
ND(250) 
ND(2S0) 
ND(250) 
ND(250) 
ND{250) 
ND<250) 
ND(250) 
ND(2S0) 
ND(2S0) 
ND(250) 
ND(2S0) 
ND(250) 
ND(250) 
ND(250) 
ND{250) 
ND{250) 
ND(250) 
ND(250) 
ND(2S0) 
ND(250) 
ND(250) 
ND(250) 
ND(250) 
ND(2S0) 
ND(250) 
ND(250) 
ND(2S0) 
ND(250) 
ND(250) 
ND(630) 
ND(250) 

7000 
ND(2S0) 

WN-IB 
GW-I00900-WP-040 

10.^000 

WN-lfl 
GW-IOIOOO-WP-OSI 

1(^1(^2000 

ND(500) 

2600 

NDO300) 

ND(500) 

ND(500) 

ND0300) 

ND(1300) 

ND(500) 

NDpOO) 

ND(500) 

NDpOO) 

6400 

ND(1300) 

NDO3O0) 

NDpOO) 

NDpOO) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDO 300) 

NDpOO) 

12000 

ND(500) 

WN-IB 

GW-10II0O.WP-06I 

1(^11/2000 

WN-IB 

GW-101300-WP-079 

lO/a / lSM 

NDpoO) 

2400 

ND(1300) 

ND(500) 

NDpOO) 

NDO300) 

NDO3O0) 

ND(500) 

NDpOO) 

ND(500) 

NDpoO) 

6500 

ND0300) 

NDO300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDPOO) 

NDPOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDpoO) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDPOO) 

ND{500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND<500) 

NDO300) 

ND(500) 

7900 

NDpoO) 

WN-IB 

GW-10UO(^WP-OS9 

10/13flsm 

WN-IB 
GW-10I400-WP-I04 

I(M4^000 

ND(500) 

1800 

ND(1300) 

NDpOO) 

ND(500) 

ND0300) 

ND(1300) 

ND(50O) 

NDpOO) 

ND(500) 

ND(500) 

5200 

NDO 300) 

ND(1300) 

ND(500) 

ND(500) 

NDpOO) 

NDpoO) 

ND(5flO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(50O) 

ND(SOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(S00) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDO300) 

NDPOO) 

5400 

NDpOO) 

ifCXKA-XT-OrtDKaflOO-WN-IB w/B Brmnbb inii FPUMM 



lABLbt .Z Page 3 of 12 

GROUNDWATER ANAL\ JVL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILUNOIS 

Sample Location. 
Sample ID: 

Sample Date: 

Parameter 

Metals 

Arsenic 

General Cliemistry 
Ammorua 

Cyanide (toUl) 

Phenolics CTotal) 

Thiocyanate 

Unit 

u g / L 

m g / L 

m g / L 

m g / L 

mg /L 

WN-IB 

GW-IOOSOO-WP-O 

1W2000 

670 

110 
ND(O-OIO) UJ 

30 
280 

WN-IB 

GW-10O900-WP-O40 

ia/V2aoo 

680 

WN-IB 

GW-lOIOOO-WP-OSl 

10/10/21100 

820 

WN-IB 

GW-10I100.WP.O6I 

Wiifisao 

740 

WN-IB 

GW-101200-WP-079 

10/13/2000 

660 

WN-IB 

GW-101300-WP-(W9 

wia/iino 

540 

no 

47 

110 

0.10 

72 

270 

120 

52 

98 

0.060 
49 

98 

97 

28 

WN-IB 

GW-I01400-WP-I04 

WW2000 

500 

ND(0.010) 

23 

76 

;-• n 

î XI6A-XT.OaDK2I>0O.WN lB>/oeigniM<w<tFr«niia 
01/22/2001 

http://GW-10I100.WP.O6I


TABLE F.2 Page 4 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample ID-

Sample Date: 

Parameter 

VolatiUs 

1,1,1-Tnchloroelhane 

1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroelhane 

1,1-Dlchloroethane 

Ll-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-6utanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tebachloroethene 

Toluene 

bnns-l,2-Dichloroethene 

lrans-13-Dlchloropropene 

Trichloroethene 

Vinyl chlonde 
Xylene (total) 

50111-VoInOVes 

1,2,4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1>-Dichlorobenzene 
2,43-Tnchlorophenol 

2,4,6-Tnchlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2.6-Dinitrotoluene 

2-ChloronaphthaIene 

2-Chlorophenol 

Unit 

ug /L 
u g / L 
u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 
ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

ug /L 
u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

WN-IB 

GW-lOISOO-WP-117 

K^iymo 

WN-IB 

GW-101600-WP-132 

lQnV2(IOO 

WN-IB 

GW-1O170O-WP-148 

l(yi7/2O00 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO.O) 

NDO.O) 

NDO-O) 

ND(5.0) 

NDp.O) 

ND(5.0) 

NDp.O) 

31 

NDO.O) 

ND(1.0) 

NDO.0) 

NDO.0) 

NDO.O) 

NDO.0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

1-0 

NDO.0) 

\ 3 
ND(l-0) 

13 
NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

9.7 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

250 

ND(500) 

ND(200) 

ND(20O) 

ND(200) 

ND(200) 

WN-IB 

CW-I01SOO-WP-I56 

i(yia/2ooo 

WN-IB 

GW-101300-WP-1S1 

l iyiVTMO 

NDO.0) 

NDO.0) 

NDO.O) 

NDOO) 

NDO.O) 

ND(10) 

NDO-O) 

ND(5-0) 

ND(5.0) 

ND(5.0) 

NDp.O) 

26 

NDO.O) 

NDO.O) 

NDO.0) 

NDO.O) 

NDO.O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO.0) 

NDO.0) 

NDO-O) 

\ 3 
ND(1-0) 

11 
NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

8-9 

ND(200) 

ND(200) 

ND(20a) 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

WN-IB 

GW.102000-WP-I9I 

1(^21^2000 

WN-IB 

GW-1O210O-WP-197 
1(^23/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

ND(10) 

NDP-0) 

NDp-0) 

NDp-0) 

NDp.O) 

23 

NDO-O) 

NDO 0) 

NDO-O) 

ND(l-0) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

ND(1.0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

1-6 
NDO-O) 

14 

NDO-O) 

NDO-O) 

ND(l-O) 

NDO-O) 

9-9 

ND(500) 

ND(500) 

ND(S00) 

ND(500) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(1300) 

ND(500) 

NDpOO) 

NDpOO) 

^pOO) 

4DOBA-XT-OctDK2aoa-W?4-lB w / u BnmUteMJ F T u m 



TABLE F.2 Page 5 of 12 

GROUNDWATER ANAL\ ^ _AL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample ID: 

Sample Date: 

Parameter 

2-Methyl naphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
33'-Dichlorobenzidine 
3-Nitroaniline 
4,6'Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Melhylphenol 
4-Nib^aniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fl uoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyi)ether 
bls(2-Ethylhexyl)phthalate 
Butyl benzylphthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butylphthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,Z3-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
N-Nitrosodlphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-IB 
GW-I0IS00-WP-1I7 

ityiyTooo 

-
-
-
-
-
-
-

WN-IB 

GW-10I600-WP-U2 

1(^^000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-IB 

GW-10170O-WP-M8 

1(^17/2000 

ND(200) 

710 
ND(500) 

ND(200) 

ND(200) 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

2100 

NDPOO) 

ND(500) 
ND(200) 

ND(200) 

ND{200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 
ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND<200) 

ND(200) 

ND(200) 

NDpOO) 

ND(200) 

1800 

ND(200) 

WN-IB 

GW-IOUOO-WP-156 

IQ^VZOOO 

-
-
-

WN-IB 

GW.I0I90O-WP-ISI 

l(ytS/2000 

ND(200) 

480 
ND(500) 

ND(200) 

ND(200) 

ND(500) 

NDpoO) 
ND(200) 

ND(200) 

ND(200) 

ND(200) 

1400 

ND(500) 
ND(S00) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND{200) 

ND(200) 

ND(200) 

ND<200) 

ND(20U) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 
ND(200) 

ND(200) 

ND(200) 

ND{200) 

ND(200) 

ND{200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(2a0) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

890 
ND(200) 

WN-IB 

GW.ia2000-WP-191 

icmrimo 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
. 
-

WN-IB 

GW-I02100-WP-I97 

lonviooo 

ND{500) 

890 
ND(1300) 

ND(500) 

ND(500) 

NDO300) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

2400 

NDO300) 

ND(1300) 

ND{500) 

ND{500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpoO) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDPOO) 

ND(500) 

ND{500) 

ND(500) 

NDO30O) 

NDpOO) 

1700 

ND(500) 

i]a06A-XTOct0Ka000-WN-lB W/D Bnsihla md FPanim 
01/22/3001 



TABLE F.2 Page 6 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample ID: 

Sample Date: 

Parameter 

MetaU 

Arsenic 

General Chaiitstry 

Ammonia 

Cyanide (total) 

Phenolics fTobl) 

Thiocyanate 

Unit 

ug /L 

mg /L 

mg/L 

mg/L 

mg/L 

WN-IB 

GW-IOISOO-WP-117 

KKiyZOOO 

460 

59 

-
15 J 

-

WN-IB 

GW-I01600-WP-I32 

itmrtooo 

370 

86 

-
11J 

-

WN-IB 

GW-101700-WP-I4S 

l(yi7/2000 

330 

50 
0.10 

6.9 
45 

WN-IB 

GW-IOUOO-WP-I56 

l(yU/2000 

330 

70J 
-

6.8 

-

WN-IB 

GW-I01900-WP-IW 

itmnooo 

260 

68 
0.049 

5.8 
24 

WN-IB 

GW-I02000-WP-I9I 

loavmo 

280 

69 

-
3.9 

-

WN-IB 

GW-lfl2I0^WP-I97 

1V23/2000 

230 

64 
ND(0.010) 

3.1 
25 

anKA.rrjvtnH-innn.WM.iii w/« nwaiUit ..wi EPP~ 

http://anKA.rrjvtnH-innn.WM.iii


TABLE F.2 Page 7 of 12 

GROUNDWATER ANALYx. .AL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 
Sample ID. 

Sample Date: 

Parameter 

Volattles 

1,1,1-TnchlDroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroelhene 

1,2-Dichloroethane 

1,2-DichlorDpropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromod ichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

ci5-l,2-Dichloroethcne 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tehnchloroethene 

Toluene 

trans-l,2-Dichloroethene 

trans-13-Dichloropropene 

Tnchloroethene 

Vuiyl chlonde 

Xylene (total) 

Semi-Volittiles 
1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Tnchlorophenol 

2.4-Dichlorophenol 

2,4-DimelhylphenoI 

2,4-Dinitrophenol 

2.4-Dinitrotoluene 

2,6-Dinilrotoluene 
2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug/L 
u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-IB 

GW-102200-WP-2I1 

WN-IB 
GW-102500-WP-252 

i(y2y2ooo 

WN-IB 

GW-102700-WP-290 

lV17/3Sm 

WN-IB 
GW-103300-WP-328 

lty2SI/2O00 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5.0) 

ND(5-0) 

NDp-0) 

NDp-0) 

24 

NDO-O) 

NDO-O) 

ND<l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1-0) 

NDO-O) 

NDO-O) 

ND(1-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

7.1 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

7-4 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(SOO) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

WN-IB 
GW-103100.WP-J72 

lO^I^OOO 

WN-IB 

GW-I10200-WP-405 

11/2/2000 

WN-IB 

CW-II0600-WF-472 

IV^OOO 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-O) 

NDO-O) 

ND(5.0) 

ND(S.O) 

ND(5.0) 

ND(5.0) 

26 

NDO.O) 

NDO.O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO 0) 

NDO-O) 

NDO-O) 

NDO-O) 

NO(]-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

5-9 

NDO-O) 

ND(l-O) 

NDO-O) 

NDO-O) 

6 5 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

NDOOO) 

190 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

qOOSA-XTOoOKjOOO-WN-ia w / o Bincnltl. taj FPBranw 

01/Z2/3fl)l 



TABLE F.2 Page 8 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample ID: 

Sample Date: 

Paranuter 
2-Methyl naphthalene 

2-Methylphenol 

2-Nitroaniline 
2-Nitrophenol 

33'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinib'o-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4<3ilorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chiysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopenbidiene 

Hexachloroethane 

Indeno(l,23-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Unit 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

WN-lfl 

GW-102200-WP-2II 
iq/2^2M)0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-IB 

GW-I02500-WP-2S2 

iq^^ooo 

WN-IB 

GW-I027D0-WF-290 

1(^27/2000 

WN-IB 

CW-102900-WP-32S 

liy2SI/2O00 

ND(200) 

430 

WN-lfl 

GW-I03100-WP-372 

l(V31/2000 

WN-lfl 

GW-I10200-WP-405 

13/2/2000 

ND(500) 

ND(200) 

ND(200) 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

1100 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

NDaOO) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(20a) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

Np(200) 

Nb(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

400 

ND(200) 

WN-IB 

GW-110600-WP-472 
IVIi^OOO 

NDOOO) 

550 

ND(250) 

NDOOO) 

NDOOO) 

ND(250) 

ND(2S0) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

1200 

ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

ND(IOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

240 

NDOOO) 

4 0 0 U - X T 4 3 E I O « 2 0 0 0 - W N - I B W / C I . . ^ • n d F P W H m 



TABLE F.2 Page 9 of 12 

GROUNDWATER ANAL\ . _AL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Santple Location: 
Sample W: 
Sample Date: 

Partaneter 
Metals 
Arsenic 

General aiemtstry 
Ammonia 
Cyanide (totol) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-IB 
GW-102200-WP-211 

1(̂ 22/2000 

230 

42 

-
40 

-

WN-IB 
GW-I02500-WP-2S2 

I(k2V2000 

280 

42 

-
4.2 

-

WN-IB 
GW-102700-WP-290 

1427/7000 

280 

51 

-
3.9 

-

WN-IB 
GW-102900-WP-J2« 

1(̂ 23/2000 

260 

46 
0.029 
2.4 
35 

WN-lfl 
GW-103100-WP.J72 

iai9V2000 

260 

42 

-
33 

-

WN-lfl 
GW-lIfl200-WP-40S 

Il^OOO 

870 

79 

-
63 

-

WN-lfl 
GW-110600-WP.472 

IV^OOO 

200 

39 
0-043 
Z2 
25 

q006A-XT43ctOK300O-WN-lB w / o BnmUila and FTamra 

O1/22/20OI 



TABLE F.2 Page 10 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample ID: 

Sample DaU: 

Parameter 

Volattles 
1,1,1-Tnchloroethane 

l,lA2-Tetrachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Teb-achloroethene 

Toluene 

trans-l,2-Dichloroethene 

trans-13-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Snni - Volattles 

1,2,4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 
1,4-Dichlorobenzene 

2,4,5-Tnchlorophenol 

2,4,6-Trichlorophenol 

2,4-DlchlorophenoI 

2,4-Dimethylphenol 

2,4-Dinltrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Untt 

ug /L 
ug /L 

ug /L 

ug/L 
ug/L 
ug/L 
ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

Ug/L 

WN-lfl 

GW-11080O.WP-49O 

1VS/2M0 

WN-IB 

GW-lllOOO-WP-517 

11/W2O00 

WN-IB 

GW-113300-WP-563 

11/13/3000 

WN-IB 

GW-111500-WP-590 

11A5/20O0 

WN-IB 

GW-112700-WP-695 

11/27/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

ND(50) 

21 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-O) 

NDO-O) 

NDO-O) 

ND(1.0) 

NDO-O) 

ND(l-0) 

NDO-O) 

3-9 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

5-6 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(75) 

ND(30) 

ND(30) 

71 

ND(75) 

ND{30) 

NDpO) 

ND(30) 

NDpO) 

WN-IB 

GW-12MOO.WP-700 

13/1S/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5.0) 

ND(5-0) 

ND{5.0) 

NDpO) 

17 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

1.7 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

3-9 

NDO-O) 

NDO 0) 

NDO-O) 

ND{2-0) 

3-8 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(50) 

ND(20) 

ND(20) 

83 

ND(50) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

qOMA-XT-OclOKZOOO-WN-lBw/a -M •»>] F P . n m 



TABLE F.2 Page"' ^fl2 

GROUNDWATER ANALYi.vJVL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample ID: 
Sample Date: 

Parameter 
2-Methyl naphthalene 
2-Methylphenol 
2-Nib'Oanlline 
2-Nib-ophenol 
33'-Dichlorobenzidine 
3-Nib-oaniline 
4,6-Dinitro-2-methylphenoi 
4-Broniophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Me(hylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Benzo<k)fluoranthene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bi$<2-ChIoroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butyl benzylphthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butylphthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluoretie 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
IndenoOA3<d)pyrene 
Isophorone 
Naphthalene 
Nifroberzenc 
N-Nitiosodi-n-propylamine 
N-Nitrosodiphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-IB 
GW-IlOgOO-WP-490 

1W2000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-IB 
GW-I11000-WP-SI7 

11AV2000 

-
. 
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
• 

-
-
-
-
-
-
-
-
-
. 
-
. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-lfl 
CW-1IUO0-WP.S63 

11/1V2000 

. 

WN-lfl 
GW.1IISOO-WP-S90 

11/1^2000 

WN-IB 
GW-112700-WP.695 

1V27/2O0O 

ND(30) 
220 

ND(7S) 
ND(30) 
ND(30) 
ND(75) 
ND(75) 
ND(30) 
ND{30) 
ND(30) 
ND(30) 

260 
ND(75) 
ND(75) 
ND(30) 
ND(30) 
ND(30) 
ND(30) 
ND(30) 
ND(30) 
NDpO) 
NDpO) 
ND<30) 
ND(30) 
ND(30) 
ND(30) 
ND(30) 
ND0O) 
NDPO) 
NDpO) 
ND(30) 
ND0O) 
NDPO) 
ND0O) 
NDpO) 
ND(30) 
NDpO) 
ND(30) 
ND(30) 
ND(30) 
ND(30) 
ND(30) 
NDpO) 
ND(30) 
ND(30) 
ND(30) 
ND(30) 
ND(75) 
ND(30) 
ND(30) 
ND(30) 

WN-IB 
GW-I2I800-WP-700 

12/18/2000 

ND(20) 
260 

ND(50) 
ND(20) 
ND(20) 
ND(50) 
ND(S0) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 

250 
ND(50) 
ND(50) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 

36 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 

33 
ND(20) 
ND(20) 
ND(20) 
ND(50) 
ND(20) 
ND(20) 
ND(20) 

<|aOtA-XT-OclO«aai-WN.lB » / « B inkk ual F h n n 



TABLE F.2 Page 12 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-IB 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locattoiu 

Sample ID: 

Sample Date. 

Paranuter • 

Metals 

Arsenic 

GflumI Chemistry 

Ammonia 

Cyanide (total) 

Phenolics aotal) 

Thiocyanate 

Unft 

ug /L 

mg /L 

mg/L 

mg /L 

m g / L 

WN-lfl 

GW-I10800-WP-490 

IVll^OOO 

280 

32 

3-6 

-

WN-lfl 

GW-lllOOO-WP-517 

11AV2000 

250 

32 

2-5 

* 

WN-IB 

GW-111300-WP-563 

lViy2OO0 

200 

35 

1 1 

' 

WN-IB 
GW.111S0O-WP-S9O 

ii/iy3ooo 

250 

25 

2.1 

' 

WN-IB 

GW-112700.WP-695 

11/27/2000 

140 

27 

0-121 

1-1 

1ft 

WN-IB 

GW-12I800-WP-700 

13/1S/2O00 

140 

25 

0-065 

0-68 

5 3 

ijOOtA-XT-OctPPcSOOD-WN-IB w / o Bn « wid F T V a m 



TABLE F.3 Pagel of 15 

GROUNDWATER ANAL\ . _ ̂ L RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample W : 

Sample Date: 

P a n m u t t r 

Volattles 

1,1,1-Trichlorocthane 

1,1,2,2-Tetrachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulfide 

Carbon tefa^chlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

bTins-l,2-Dichloroethene 

trans-13-Dichloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Semi-Volatiles 
1,2,4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-DichIorobenzene 

1,4-Dichlorobenzene 

2,43-Tnchlorophenol 

2,4,6-Tnchlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dimtrophenol 

Z4-Dimtrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unft 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-IC 
GW-I00800-WP-023 

i q ^ o o o 

ND(2.0) 
ND(2-0) 
ND(2.0) 
ND(20) 
ND(ZO) 
ND(20) 
ND(IO) 

13 
ND(10) 
NDOO) 

68 
250 

ND(2-0) 

ND(2.0) 

ND(20) 

56 

ND(2.0) 

ND(ZO) 

ND(2.0) 

ND{20) 

ND(2.0) 

ND(20) 

ND<20) 

ND{2.0) 

2.4 

ND(ZO) 

9.9 

ND(2.0) 

110 

ND(2.0) 

ND(ZO) 

ND(2-0) 

ND(2-0) 

51 

ND(50aO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(13000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDO3000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

WN-IC 

GW-100900-WP-a39 

149/2000 

WN-IC 

GW-10IOaO-WP<-052 

1410^000 

ND(2-0) 

ND(2.0) 

ND(2.0) 

ND{20) 

ND(2.0) 

ND(2.0) 

ND(2.0) 

12 

NDOO) 

NDOO) 

50 

240 

ND(2.0) 

ND(2.0) 

ND(2.0) 

14 

ND&O) 

ND(ZO) 

ND(2.0) 

ND(2.0) 

ND(2.0) 

ND(2.0) 

ND(2.0) 

ND(2.0) 

2 3 

NDaO) 

9 3 

ND(2.0) 

99 

NDaO) 

ND(2.0) 

ND(2.0) 

ND(2.0) 

46 

ND(5000) 

ND(500a) 

NDpOOO) 

ND(5000) 

ND(13000) 

ND(5000) 

ND(5000) 

5300 

ND03000) 

ND(5000) 

ND<5000) 

ND(5000) 

NDpOOO) 

WN-IC 

GW-lOlIOO-WP-062 

l(yi3/2O00 

WN-IC 

GW-101200-WP-OSO 

Wa/2!aoo 

ND(Z0) 

ND(2.0) 

ND(IO) 

ND(2.0) 

N D a o ) 

ND(2.0) 

ND{2.0) 

NDOO) 

NDOO) 

ND(IO) 

50 

230 

ND(20) 

ND(2.0) 

ND(2-0) 

7-8 

ND(ZO) 

ND(2-0) 

NDaO) 

ND(2-0) 

ND(2-0) 

ND(2-0) 

ND(2-0) 

ND(2.0) 

10 

ND(ZO) 

7 6 

ND(ZO) 

99 

ND(2.0) 

ND(ZO) 

ND(2.0) 

ND(20) 

40 

ND(5000) 

ND(5000) 

NDpOOO) 

NDpOOO) 

ND(13000) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDO3000) 

ND(5000) 

ND<5000) 

NDpOOO) 

ND(5000) 

WN-IC 

CW-101300-WP-090 

1414^000 

WN-IC 

CW-I014O0-WP-I05 

1414^000 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-O) 

NDO-O) 

NDO-O) 

NDO-O) 

15 

ND(5-0) 

ND(5-0) 

90 

240 

ND(I.O) 

NDO-O) 

ND(l.O) 

18 

NDO-O) 

ND(l-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDOO) 

ND(1-0) 

2.7 

NDO-O) 
11 

NDO-O) 

160 

NDO-O) 

NDOO) 

NDO-O) 

ND(1.0) 

61 

ND(5000) 

ND(5O0O) 

ND(5000) 

ND(5000) 

NDO3000) 

ND(5000) 

ND(5000) 

6600 

NDO3000) 

ND(5000) 

ND(5000) 

ND(5fl00) 

ND(5000) 

A-rr-OnOKjOCO-WN-IC m u l BrainU. MWI FParami 
o i / n / M n i 



TABLE F.3 Page 2 of 15 

GROUNDWATER ANALYTICAL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample W : 

Sample Dale: 

Paranuter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nibx)aniline 

2-Nita'ophenol 

33'-DichIorobenzidine 

3-Nitroaniline 

4,6-Dlnitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloio-3-methylphenol 
4-Chloraaniiine 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nlbx)anihne 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Eenzo(b)fluoranthene 

Benzo(g,h,i)peiyIene 

Benzo(k)fluoranthene 

bi5(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)elher 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chiysene 

Dibcnz(a,h)anlhracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno0,23-cd)pyrene 
Isophorone 

Naphthalene 
Nitrobenzene 

N-Nitrosodl-n-propylamine 

N-Niht»odiphenylamine 
Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

WN-IC 

GW-lOOSOO-WP-023 

I4V2000 

NDPOOO) 

13000 

NDO3000) 

ND(5000) 

ND(5000) 

NDO3000) 

ND03000) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

35000 

ND03000) 

NDO 3000) 

NDPOOO) UJ 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(S000) 

ND{5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

NDPOOO) 

ND(5000) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(50OO) 

ND(5000) 

ND{5000) 

ND(5000) 

ND(5000) 
ND(5000) 

NDpOOO) 

ND(5000) 

ND03000) 

ND(5000) 

48000 

NDpOOO) 

WN-IC 

GW-I00900-WP-fl39 

1492000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-IC 

GW-101000-WP-052 

14142000 

NDpOOO) 

14000 

NDOVKlfl) 

ND(5000) 

NDPOOO) 

NDO3000) 

ND03000) 

NDPOOO) 

NDPOOO) 

ND(5000) 

ND(5000) 

40000 

NDO3000) 

NDO3000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

NDPOOO) 

NDPOOO) 

ND(5000) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDpoOO) 

NDPOOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

ND(5000) 

ND03000) 

NDpoOO) 

55000 

ND(5000) 

WN-IC 

GW-IOIIOO-WP.062 

1411/2000 

-
-

WN-IC 

GW-101200-WP-OSO 

1412/2000 

NDPOOO) 

7400 

ND03000) 

ND(5000) 

NDPOOO) 

NDO3000) 

ND(13000) 

ND(5000) 

NDPOOO) 

NDpoOO) 

ND(5000) 

21000 

NDO3000) 

ND03000) 

NDPOOO) 

ND(5000) 

ND{5000) 
ND(S000) 

ND(5000) 

NDPOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpoOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 
ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

NDO 3000) 

NDpOOO) 

26000 

ND(5000) 

WN-IC 

GW-IOI300.WP-090 

1413^000 

WN-IC 

GW-10I400-WP-105 

14/14^000 

ND(5000) 

13000 

NDO3000) 

ND(5000) 

ND(5000) 

NDO3000) 

ND(13000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

42000 

ND03000) 

NDO 3000) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(S00O) 

ND(5000) 

ND{5000) 
ND(5000) 

ND(S000) 

ND(5000) 

NDpoOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(SOO0) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 
ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

NDO3000) 

ND(5000) 

51000 

ND(5000) 

i|0aSAJCTO:tDaC3000-WN-lC waul BiuDilJi w d F f ^ r a m 



TABLE F.3 Page 3 of 15 

GROUNDWATER ANAL. -AL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Santple ID: 

Santple Date: 

Pammeter 

Metals 

Arsenic 

Gownil Chemistry 

Ammoma 

Cyanide (total) 

Phenolics (Total) 

Thiocyanate 

Unit 

ug /L 

m g / L 

m g / L 

m g / L 

m g / L 

WN-IC 

GW-IOOSOa^WP-023 

14^2000 

1200 

400 
0.036; 

200 
770 

WN-IC 

GW-I00900-WP-a39 
14^000 

1100 

430 

-
180 

-

WN-IC 
GW-1OIO0O.WP-0S2 

14142000 

2400 

510 
0.22 

270 
7000 

WN-IC 

GW.lOIlOO-WP-062 

I41V2000 

2300 

490 

-
160 

-

WN-IC 

GW-10I200LWP-aSO 

1412/2000 

2200 

450 
0.10 

130 
550 

WN-IC 

GW-I0I300-WP-090 

141V2000 

2100 

440 

. 
190 

-

WN-IC 
GW-10I400-WP-10S 

14^42000 

2500 

510 
0.17 

230 
660 

qOOU-XTOctDecKOfr WN-IC trail PmnUi uul FP«nin 
01/22/2001 



TABLE F.3 
f : 

Page 4 of 15 

GROUNDWATER ANALYTICAL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample W : 

Santple Dale: 

Parameter 

Volattles 

1,1,1 -Tnchloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichlorocthene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon teb^chloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 
Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

b^ns-l,2-Dichloroethene 

b:ans-1,3-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Sani-Volatiles 
1,2,4-Tnchlorobenzene 

13-Dlchlorobenzene 

1,4-Dichlorobenzene 

143-Trichlorophenol 

2,4,6-Tnchlorophenol 

2,4-Dichlorophenol 

2,4^Dimethylphenol 

2ADinitarophenol 

2,4-Dinitrotoluene 

Z6-Dinita'otoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 
ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-IC 

CW-101SOO-WP-I1« 

14/1^2000 

WN-IC 

GW-1015aO-WP-128 

1(^S/2D00 

WN-IC 

GW-1016O0-WP-133 

I4I420OO 

WN-IC 

GW-IOI700-WP-M9 

141:^2000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

ND(50) 

NDpO) 

52 

360 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

11 

NDOO) 

210 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

68 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

ND(2500) 

NDOOOO) 

NDOOOO) 

3000 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

WN-IC 

GW-I0U0O-WP-I57 

14142000 

WN-IC 

GW-I01900-WP-lg2 

14121/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

10 

ND(5-0) 

NDpO) 

9-4 

170 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

ND(l-0) 

NDO-O) 

1 3 

NDO-O) 

6-2 

NDO-O) 

100 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

36 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2S00) 

NDOOOO) 

NDOOOO) 

1600 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

WN-IC 
GW.I02000-WP-I92 

14242000 

dXWA-xT-rvinHO(inn.un>i.ir M tl IfawihU M-l BP..K 
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GROUNDWATER ANAL\ ,AL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Satiiple Locatiotu 

Sample W : 

Sample Date: 

Pammeter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitroanihne 

2-Nitrophenol 

33'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dlnitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

6enzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibeiu(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

VfN-lC 

GW-101500-WP-1M 

141V2000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
. 
-
. 
-
-
-
-
-
-
. 
. 
-
-
. 
-
-
-
. 
-
-
-
-
-
-

WN-IC 

GW-101S00-WP-I28 

1429^000 

WN-IC 

GW-101600-WP-I33 

14242000 

WN-IC 

GW-101700.WP-149 

141^000 

NDOOOO) 
5300 

ND(2500) 

ND(1000) 

NDOOOO) 

ND(2500) 

ND(2500) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

15000 

ND(2500) 

ND(2S00) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

ND(2500) 

NDOOOO) 

15000 

NDOOOO) 

WN-IC 

GW-I0I80O.WP-IS7 

I41V2000 

WN-IC 

GW-101900^WP-I«2 

1422)^000 

NDOOOO) 

2600 

ND{2500) 

NDOOOO) 

NDOOOO) 

ND(2500) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

8200 

ND(2500) 

ND(2500) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

5700 

NDOOOO) 

WN-IC 

GW-I02000-WP-192 

14242000 

i^XMA-xr-OrtOHjOOO-WN-IC waul Bramlda u u l FTanai i 

01/22/2001 
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GROUNDWATER ANALYTICAL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locattoiu 

Sample ID: 

Sample Date: 

Paranuter 

Metals 

Arsenic 

General Chemistry 

Ammonia 

Cyanide (total) 

Phenolics (Total) 

Thiocyanate 

Unit 

ug /L 

mg /L 

mg /L 

mg /L 

mg/L 

WN-IC 

CW-101500-WP.IM 
14152000 

2700 

310 

-
410 J 

-

WN-IC 

GW-101500-WP-12S 

1425^000 

2900 

390 

-
2101 

-

WN-IC 

GW-I01600-WP-U3 

14242000 

2900 

320 

-
150J 

-

WN-IC 

GW-101700^ WP-I49 

10/17/2000 

2500 

170 
0-096 

40 
3100 

WN-IC 
GW-IOMOMVP-157 

14242000 

2100 

240 J 

-
4-6 

-

WN-IC 

GW-10m0-WP-lS2 

10/19/2OOQ 

1600 

140 
ND{0-010) 

33 
1900 

WN-IC 

GW-102O(«)-WP-192 

14242000 

280 

70 

. 
4.1 

-

qODaA-XT-OGt£te2000-WN-lC wont BiDcnldc wid F r a r a m 
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GROUNDWATER ANAL . JAL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

Sample ID: 

Sample Date: 

Paranuter 

VolaHlrs 

1,1,1-Trichloroethane 

1,lA2-Tetnichloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 
1,2-Dichloropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 
cis-l,2-Dichloroethene 

ci»-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

trans-l,2-Dichloroethene 

trans-13-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

S B « I - Volattles 

lA4-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z4,5-Trichlarophenol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dunethylphenol 

Z4-Dimtrophenol 

Z4-Dinitrotoluene 

Z6-Dinitrotoluene 

2-Chloronaphthalene 

2-Olorophenol 

Unit 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-IC 

GW-I02100-WP-19S 

10/33/3000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

210 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

ND(IO) 

NDOO) 

NDOO) 

130 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

43 

ND(IOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

ND(2S00) 

NDOOOO) 

ND(1000) 

NDOOOO) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

WN-IC 

GW-102200. WP-2I2 

1422^000 

WN-IC 

GW-I02500-WP-253 

1425^000 

WN-IC 

GW-10270O-WP-29I 

I42:;2000 

WN-IC 

GW-I02900-WP-329 

14292000 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

ND(l-0) 

NDO-O) 

NDO-O) 

NDp-0) 

ND(5-0) 

ND(5-0) 

5 3 

110 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

ND(1-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1.0) 

hJDO-0) 

NDO-O) 

NDO-O) 

4-0 

NDO-O) 

74 

NDO-O) 

NDO-O) 

NDO-O) 

NDO.0) 

25 

ND{500) 

ND(500) 

ND(500) 

ND(500) 

NDO30O) 

ND(500) 

ND(500) 

850 

NDO300) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

WN-IC 

GW-10310&-WP-373 

I43I/2000 

WN-IC 

GW-I10200-WP-406 

II/2/2000 

i)OQBA-XT-OctO«2DOO-WN-IC tMMit B n r a b b wid F P u w m 

01/22/2001 
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GROUNDWATER ANALYTICAL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatiotu 

Sample ID: 

Sample Date: 

Paranuter 

2-Melhyl naphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
33'-Dichlorobenzidlne 
3-Nita'oaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroamline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-NitTophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,Opeiylene 
Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-ChloTOisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butyl benzylphthalate 
Carbazole 
Chiysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Dl-n-butylphthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
IndenoO,Z3-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nih-osodi-n-propyiamine 
N-Nitrosodiphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unft 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-IC 
GW-102I00-WP-I9S 

1421/2000 

NDOOOO) 

1800 

ND(2500) 

NDOOOO) 
NDOOOO) 

ND(2500) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

5400 
ND(2500) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 
NDOOOO) 
NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

ND(1000) 

ND(2S00) 

NDOOOO) 

2600 

NDOOOO) 

WN-IC 

GW-102200^ WP-212 

lom/iooo 

WN-IC 

GW-102500-WP-253 

142S/2000 

WN-IC 
GW-102700^WP-291 

1427/2000 

WN-IC 

GW-I02900-WP-329 

I42<|^000 

ND(500) 

1100 

NDO 300) 

NDpOO) 

ND(500) 

ND0300) 

ND0300) 

ND(500) 

ND(500) 

NDpoO) 

NDPOO) 

3000 

NDO300) 

ND(1300) 

ND(SOO) 

ND(500) 

ND(SOO) 

ND(500) 

ND{500) 

ND(SOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND{500) 

ND(500) 

ND(500) 

ND{500) 

ND(500) 

ND(5aO) 

ND(500) 

ND(500) 

ND(500) 

ND(SOO) 

ND(500) 

ND{500) 

ND<500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

830 

ND(500) 

NDpoO) 
NDpOO) 

ND0300) 

ND(500) 

2000 

ND(500) 

WN-IC 

CW-I03I00-WP-373 

14312000 

WN-IC 

GW-II020a-WP-406 

1^02000 

qraU-XT-OclOKVOO-WN-lC KM Bioiiildi n d Frinmi 
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GROUNDWATER ANAL . JAL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location. 
Sample W: 
Sample Date: 

Parameter 
Metals 
Arsenic 

General Qtantstry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-IC 
GW-I02I0O-WF 

1421/2000 

1300 

45 
ND(0 010) 

14 
150 

WN-IC 
GW-I0220a-YVP-2I2 

142^000 

1100 

WN-IC 
GW-I02500-WP-253 

14242000 

920 

WN-IC 
GW-102700-WP-29I 

1427/2000 

850 

WN-IC 
GW-102900-WP-329 

142^2000 

850 

WN-IC 
GW-101310O-WP-373 

I4OI/2000 

870 

WN-IC 
GW-I10200-WP-406 

iV2/3mo 

730 

82 

11 

63 

12 

83 

12 
0-056 
8.2 
130 

77 

73 

69 

Z8 

nOOaA-XT-rnnwfflm-WN-IC w m BramUk ut i FFanro 
01/23/2001 
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GROUNDWATER ANALYTICAL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locattoiu 

Sample W : 

Sample D a t e 

Paranuter 

VolatiUs 
1,1,1-Tnchloroethane 
1,l,Z2-TehTichloroethane 

l,L2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroelhane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulfide 

Carbon teb-achloride 
Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

ci5-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 
Tetrachloroethene 

Toluene 

h^ns-l,2-Dichloroethene 

b^n5-13-Dichloropropene 
Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

SOIII - Volattles 

1A4-Tnchlorobcnzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z4,5-Tnchlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-DinitT0toluene 

Z6-Dimtax>toluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-IC 

CW-I10600. Wl 

1VW2000 

NDO-O) 
NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

NDP.0) 

ND(5-0) 

NDP-0) 

97 
NDO-O) 

ND(I-O) 

NDO-O) 

NDO 0) 
NDO-O) 

NDO-O) 
ND(l-O) 

NDO-O) 
12 

NDO-O) 

NDO-O) 

NDO-O) 

-
NDO-O) 

NDO-O) 
3-4 

NDO-O) 

59 
NDO-O) 
NDO-O) 

NDO-O) 

NDO-O) 

21 

ND(200) 

ND(200) 

ND(200) 

ND(200) 
ND(500) 

ND(200) 

ND(200) 

410 
ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

WN-IC 

GW-110800-WP-491 

11/S/2000 

WN-IC 

GW-11I0OO-WP-5U 

11/10/2000 

WN-IC 

GW-111300-WP-S6i 

13/13/2000 

WN-IC 

GW-lllSOO-WP-591 

11/1^2000 

WN-IC 

GW-113000-WP-t70 

11/20/2000 

WN-IC 

GW-112700-WP.696 

11/27/2000 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDp-0) 

NDpO) 

ND(5.0) 

5.4 

58 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(I-O) 

NDO-O) 

NDO-O) 

Z4 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

3 1 

NDO-O) 

52 

ND(l-0) 

NDO-O) 

ND(1.0) 

ND(l-0) 

18 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

NDOOO) 

710 

ND(2S0) 

NDOOO) 

ND(IOO) 

NDOOO) 

100) 

a0aaA'XT-OclO«200a-WN- IC H llBmfnld.«»ln).T. 



TABLE F.3 Page 11 of 15 

GROUNDWATER ANAL\. _AL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatiotu 

Sample ID: 

Sample Date: 

Paranuter 

2-Methyl naphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
33'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinltro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Benzo(g,h,l)perylene 
Benzo(k)fluoranthene 
bis(2-ChIoroethoxy)methane 
bis(2-Chloroethyl)ether 
bi5(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butyl benzylphthalate 
Carbazole 
Ouysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butylphthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
IndenoO,Z3-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nib-osodl-n-propylamine 
N-Nitrosodiphenyiamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unit 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-IC 
GW-110600-WP-473 

11/^000 

ND(200) 
430 

ND(500) 
ND(200) 
ND(200) 
ND(500) 
ND{500) 
ND{200) 
ND(200) 
ND(200) 
ND(200) 

1200 
' ND(500) 

ND(500) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(20O) 
ND(200) 
ND(200) 
ND{200) 
ND(200) 
ND{200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 

600 
ND(200) 
ND(200) 
ND(200) 
ND(500) 
ND(200) 

820 
ND(200) 

WN-IC 
GW-II0800-WP-491 

1̂ /112000 

WN-IC 
GW-lIiaOO-WP-5U 

11/10/2000 

WN-IC 
GW-II1300-WP-564 

1^242000 

WN-IC 

GW-11I500-WP-S9I 

11/1V3O00 

WN-IC 

GW-112000-WP-670 

11/242000 

WN-IC 

GW-112700-WP-696 

11/27/2000 

NDOOO) 

600 

ND(250) 

NDOOO) 

NDOOO) 

ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

1500 

ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

810 

NDOOO) 

NDOOO) 

ND(IOO) 

ND(2S0) 

NDOOO) 

950 

NDOOO) 

qa08A-XT-OcU]M2aoo-WN-tC woMt Bnnnbl . m l PP.rainj 
mirj t tmi 



TABLE F.3 Page 12 of 15 

GROUNDWATER ANALYTICAL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 
Sample ID: 
SampU Date: 

Parameter 
Metals 
Arsenic 

Gaieral C3itmistry 
Ammonia 
Cyamde (total) 
Phenolics CTotal) 
Thiocyanate 

Uint 

ug/L 

mg/L 
mg/L 
mg/L 
•ng/L 

WN-IC 
CW-I10600-WP-473 

1W2000 

410 

75 
ND(0-010) 

7-2 
12 

WN-IC 
GW-I10S0O-WP-49I 

11/42000 

820 

71 

-
8-2 

-

WN-IC 
GW-133000-WPSia 

13/1V2O00 

750 

67 

-
61 

-

WN-IC 
GW-111300-WP-S64 

11/13/2000 

560 

78 

-
5-1 

-

WN-IC 
GW-111500-W-591 

lVtV2000 

710 

66 

-
3-9 

-

WN-IC 
GW-112000-WP-670 

11/242000 

660 

68 

-
5-2 

-

WN-IC 
GW-1127IIW-WP-696 

IV27/2000 

710 

72 
0-092 J 

4-2 
160 

^OO^JXT.OciDttlOOSt-¥IU.lCwail l tnn iU. .n<l F F M H I M 



TABLE F.3 Page •'''of 15 

GROUNDWATER ANALl. .CAL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 

Sample ID: 

SampU Date: 

Pammeter 

VolatiUs 
1,1,1-Tnchloroethane 

l,lA2-Tetrachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon teb-achloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 
cis-1,2-Dichloroethene 

cis-l,3-Dichloropropene • 

Dibromochloromethane 

Ethylbenzene 
Methylene chloride 

Styrene 
Tetrachloroethene 

Toluene 
b-ans-l,2-Dichloroethene 

b3ns-1,3-Dichloropropene 

Trichloroethene 

Vinyl chlonde 

Xylene (total) 

Sent! - Volattles 

l,Z4-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophcnol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Oinilrophenol 
Z4-DinitaDtoluene 

Z6-Dinilrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Uttit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

WN-IC 

GW-I21800-WP-701 

13/18/2000 

NDO-O) 

NDOO) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND(5-0) 

ND(5.0) 

ND(5.0) 

59 

NDOO) 

NDO.O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDOO) 

ND(1.0) 

1.7 

1 7 

NDO-O) 

NDOO) 

ND(l.O) 

ND(l-0) 

NDO-O) 

Z7 

NDO-O) 

59 

ND(I.O) 

NDO-O) 

ND(l-O) 

ND(ZO) 

16 

NDOOO) 

ND(IOO) 

ND(100) 

NDOOO) 

ND(250) 

NDOOO) 

NDOOO) 

900 

ND{250) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

i|008A-XT-OclDK20ao.WN-lC wall Braoilili iwl FP.imu 



TABLE F.3 Page 14 of 15 

GROUNDWATER ANALYTICAL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 

SampU ID: 

Sample Date: 

Parameter 

2-Methyl naphthalene 

2-Methylphenol 
2-Nitroaniline 

2-Nitrophenol 
33'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dlnitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroanlllne 
4-Chiorophenyl phenyl ether 

4-Methylphenol 

4-Nitroanihne 

4-Nifrophenol 

Acenaphthene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 

bi5(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl t)enzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 
Di-n-bulylphthalale 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodl-n-propylamine 

N-NihtKodiphenylamine 

Fentachlorophenol 

Fhenanthrene 
Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

ug /L 
ug /L 

ug/L 

ug /L 

ug/L 
ug /L 

ug/L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug/L 

ug /L 

ug /L 
ug /L 

ug /L 

Ug/L 

ug/L 

ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-IC 

GW-I2M0O-WP-701 

12^42000 

ND(100) 

660 
ND(250) 
NDOOO) 

ND(100) 

ND(250) 

ND(2S0) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

1500 

ND(250) 

ND(2S0) 

NDOOO) 

NDOOO) 

ND(100) 

ND(IOO) 

NDOOO) 

NDOOO) 
NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 
NDOOO) 

NDOOO) 

760 
NDOOO) 

ND(IOO) 

ND(IOO) 

ND(250) 

NDOOO) 

150O 

NDOOO) 

u00gA.lCT.OaIW2Dm.WW.ir H •• RRWIMB mttJ C P B — K 
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TABLE F.3 Page-"^ of 15 

GROUNDWATER ANAL\ . ^CAL RESULTS - WN-IC 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 
SampU ID: 
SampU Date: 

Pammeter 
Metals 
Arsenic 

Geneml aiemtstry 
Ammonia 
Cyanide (total) 
Phenolics gotal) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-K 
GW-121800-1 

12/18/10 

520 

73 
0.034 
6.6 
23 

H00aA.XT.OdD.c20<<>.WH-lc: xail BnmUi uul FPu.ni 

http://FPu.ni


1 ABLt F.4 

GROUNDWATER ANAL\ _AL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

PagploflS 

SampU Locattoiu 

SampU ID: 

SampU Date: 

Pammeter 

Volattles 

1,1,1-Trichloroethane 

l,1,Z2-Teh-achloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

U-Dichloropropane 
2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 
Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-l,3-Dichloropropene 
Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 
Styrene 

Teb-achloroethene 

Toluene 

trans-1,2-Dichlaroethene 

lrans-13-I)'chloropropene 

Tnchloroethene 

Vinyl chlonde 
Xylene (total) 

Snni-VDiatiles 

l,Z4-TnChlorobenzene 

1,2-DichIorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z4,5-Tnchlorophenol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinib'ophenol 

Z4-Dinitrotoluene 

Z6-DinibT)toluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

Ug/L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

WN-ID 

CW-lOOSOO-Wl 

1402000 

ND(5-0) 

ND(5-0) 

ND(5-0) 

NDP-0) 

NDpO) 

ND(5-0) 

ND(5-0) 

62 
ND(2S) 

ND(25) 

230 
720 

NDP-0) 

NDP-O) 

ND{5-0) 

17 
NDpO) 

ND(5.0) 

NDpO) 

ND(5.0) 

ND(5.0) 

NDp.0) 

NDpO) 

ND{5.0) 

. 
6-0 

ND(S.O) 

30 
NDp.0) 

220 
NDp.0) 

NDp.0) 

NDp.0) 

ND(5-0) 

130 

ND(5000) 
ND(5000) 

ND(SOOO) 

ND(5000) 

ND03000) 

ND(5000) 

ND(5000) 

17000 

ND03000) 

ND(5000) 

NDPOOO) 

NDPOOO) 

ND(50flO) 

WN-ID 

GW-I00900-WP-03S 

14!^O0O 

WN-ID 

GW-100900-WP.048 

I4! l^000 

WN-ID 

GW-IOIOOO-WP.053 

14242000 

NDp.O) 

NDp.O) 

ND(5.0) 

ND(5.0) 

NDP.O) 

ND(5,0) 

ND(5.0) 

55 

ND(25) 

ND<25) 

250 

780 

ND(5.0) 

NDp.0) 

ND(5,0) 

7.1 

NDp.O) 

NDp.O) 

ND(5.0) 

ND(5.0) 

NDp.0) 

ND{5.0) 

ND(5.0) 

ND(5.0) 

6-1 
NDp.0) 

31 

NDp.O) 

260 

ND(5.0) 

NDPO) 

NDp.O) 

NDp.0) 

140 

ND(30000) 

NDPOOOO) 

ND(30000) 

ND(30000) 

ND(75000) 

NDpOOOO) 

NDPOOOO) 

ND(30000) 

ND(75000) 

ND(30000) 

ND(30000) 

NDPOOOO) 

NDtSOOOO) 

WN-ID 

GW-IOI00O-WP-O5S 

14242000 

WN-ID 

GW-IOllOO-WP-063 

1421/2000 

WN-ID 

GW-IOlIOO-WP-076 

1421/2000 

i|OnA-XrAiO>300D<WN-10>ra«IBiiiiild.mlFPuu. 
Mfnltnn 



TABLE F.4 Page 2 of 18 

GROUNDWATER ANALYTICAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 

Santple ID: 

SampU Date: 

Paranuter 

2-Methyl naphthalene 

2-Methylphenol 

2-NibT)aniline 

2-Nib-ophenol 

3,3'-Dlchlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroanilme 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroamline 

4-Nihrophenol 
Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

6enzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroelhyl)ether 

bis(2-Chlorolsopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 

Di-n-oclyl phthalate 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,23-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 
Fentachlorophenol 
Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 
ug /L 

ug /L 

ug /L 

WN-ID 
GW-I0OSOO.WP-a24 

149/2000 

ND(5000) 

44000 

NDO3000) 

ND(5000) 

ND<5000) 

NDO3000) 

NDO 3000) 

NDpOOO) 

ND(5000) 
NDPOOO) 

NDpOOO) 

190000 

ND(13000) 

NDO3000) 

ND(5000) U] 

ND(5a00) 

ND(5000) 

ND(5000) 
NDfSOOO) 

NDPOOO) 

NDPOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDpoOO) 

ND(5000) 

NDPOOO) 
ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 
ND03000) 
ND(5000) 

260000 

ND(5000) 

WN-ID 

GW-I00900-WP-038 

1432000 

WN-ID 
GW-I00900-WP-048 

I4f^2000 

WN-ID 

GW-I0ia00-WP-0S3 

14242000 

ND(30000) 

80000 

ND(75000) 

ND(30000) 

ND(30000) 

ND{75000) 

ND(75000) 

ND(30000) 

NDPOOOO) 

ND(30000) 

NDPOOOO) 

220000 

ND(75000) 

ND(75000) 

ND(30000) 

ND(30000) 

ND(30000) 

NDPOOOO) 

ND(30000) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

NDpOOOO) 

ND(30000) 

ND(30000) 

ND(30000) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

ND(30000) 

ND(30000) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

ND(30000) 

NDPOOOO) 

ND(30000) 

NDPOOOO) 

NDPOOOO) 

ND(30000) 

ND(30000) 

NDPOOOO) 

ND(75000) 

ND(30000) 

300000 

ND(30000) 

WN-ID 

GW-lOIOOO-WP-058 

14142000 

WN-ID 

GW-IOllOO-WP-063 

1421/2000 

WN-ID 

GW-IOIIOO-WP-076 

1421/2000 

iia09A-XT-OdDK20CO-WN-lD w 



TABLE F.4 Page 3 of 18 

GROUNDWATER ANAL\ ,AL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 
SantpUID: 
SampU Date: 

Parameter 
MetaU 
Arsemc 

Geueml Chemistry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-ID 
GW.lOOgOO-WP-024 

148/2000 

4900 

1500 
0-81J 
1200 
5700 

WN-ID 
GW.10090O-WP.O38 

I4S2000 

-WOO 

1300 

-
1000 

-

WN-ID 
GW-1009aO-WP-04S 

1432000 

7100 

1000 

-
1000 

-

WN-ID 
GW-lOlOOO-WP-053 

14242000 

16000 

1900 
0.73 
1100 
4500 

WN-IO 
GW-lOlOOO.WP-058 

14242000 

8800 

990 

. 
1200 

-

WN-ID 
GW-lOllOO-WP-063 

I41V2000 

8700 

2000 

-
1200 

-

WN-UJ 
GW-lOIlOO-WP-076 

I42V2000 

9400 

1300 

-
1100 

-

I | 0 0 9 A - X T O C | O M : 2 0 0 0 . W N - 1 D WDUI Bnmlila UHI F r a n m s 

01/22/2001 

http://GW.10090O-WP.O38


TABLE F.4 Page 4 of 18 

GROUNDWATER ANALYTICAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatioiu 

SantpUID: 

SampU Date: 

Paranuter 

VolatiUs 
1,1,1-Tnchloroethane 

l,l,Z2-Telrachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dlchloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Cartwn disulfide 

Carbon tetrachlonde 

Chlorobenzene 
Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

as-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

lrans-1,3-Dichloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Seiui - Volattles 

l,Z4-Tnchlorobenzcne 

W-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobeiizene 

Z43-Trichlorophenol 
Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinibt)phenol 

Z4-Dinibx)toluene 

Z6-Dinitootoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 
u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-ID 

GW.I01200-WP 

1422/2000 

ND(10) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

72 
ND(50) 

ND(50) 

450 
950 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
NDOO) 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

-
NDOO) 

NDOO) 

43 
NDOO) 

360 
NDOO) 

NDOO) 

NDOO) 

ND(IO) 

200 

NDPOOO) 

NDPOOO) 

ND(5000) 

NDpOOO) 

NDO3O00) 
NDPOOO) 

NDpOOO) 

19000 

NDO3000) 

ND(5000) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

WN-ID 

GW-I0I200-WP-0S6 

14222000 

WN-ID 

GW-I01300-WP-091 

i4U2oao 

WN-ID 

GW-101300-WP-lOI 

14242000 

WN-ID 

GW-I0I4OO-WP-1O6 

14242000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

51 

ND(50) 

ND(50) 

260 

780 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

ND(10) 

38 

NDOO) 

300 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

190 

ND(25000) 

ND(25000) 

ND(2SO0O) 

ND(25000) 

ND(63000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(63000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(2S000) 

WN-ID 

CW-I0I40O-WP-I14 

14242000 

WN-ID 

GW-I0I500-WP-119 

14242000 

q009A'XT-OclOac200a-WN-IDwniti>,.^ - M i n d F r M u u 
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GROUNDWATER ANAL\ JVL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locattoiu 

SampU W : 

SampU Date: 

Parameter 

2-Methyl naphthalene 
2-Methylphenol 

2-NihT)anillne 

2-Nibt)phenol 

33'-DichIorobenzidine 

3-Nitroamline 

4,6-Dinitro-2-methylphenol 

4-Bromophcnyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroan)line 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitat>aniline 

4-Nib-ophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 
Benzo(a)an(hracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Benzo(g,h,i)peiylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bls(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthalate 

Dimettiyl phthalate 

Dl-n-butylphthalate 

Dl-n-octyl phthalate 
Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopenbdiene 

Hexachloroethane 

IndenoOA3<d)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodlphenylamine 

Fentachlorophenol 
Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

WN-ID 

GW-10I200-wp-on 

I42?2000 

ND(SOOO) 

38000 

ND(13000) 

ND(5000) 

ND(5000) 

ND03000) 

ND03000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

150000 

NDO300O) 

NDO3000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(50flO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND03000) 

ND(5000) 

210000 

ND(5000) 

WN-ID 

GW-I01200-WP-0S6 

1422^000 

WN-ID 

GW-101300-WP-091 

14142000 

WN-ID 

GW-IOI300-WP-10I 

10242000 

WN-ID 

GW-IOI400-WP-I06 

1424/2000 

ND(25000) 

53000 

ND(63000) 

ND(25000) 

ND(2S000) 

ND(63000) 

ND(63000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

180000 

ND(63000) 

ND(63000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND{25000) 

ND(25000) 

ND(2SO0O) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(63000) 

ND(25000) 

250000 

ND(25000) 

WN-ID 

GW-IOI400-WP-IM 

14242000 

WN-ID 

GW-101500-WP-119 

14142000 

i)D09A-Xr-OctD«2000-WN-l 0 woul Branidd wul FT.ranu 

01/22/2001 



TABLE F.4 Page 6 of 18 

GROUNDWATER ANALYTICAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 
SampU ID: 
SampU Date: 

Pammeter 
MetaU 
Arsenic 

Geneml Cltentstry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-II 
GW-I0I200-1 

142^0 

-

1500 
0.67 
1300 
5600 

WN-ID 
GW-IOI200-WP-086 

1422/2000 

8600 

WN-ID 
GW-I01300-WP-09I 

14242000 

7000 

WN-ID 
GW-101300-WP-lOl 

14242000 

9000 

1200 

1200 

1500 

1200 

3400 

150O 

WN-ID 
GW-10I400-WP-106 

14242000 

5100 

1900 
0-77 
970 
3700 

WN-ID 
CW-I01400-WP-1I4 

14242000 

12000 

WN-ID 
GW-101500-WP-I19 

14142000 

8300 

320 

670 J 

300 

520] 

qOOVA-XT-OdDsZOOO-WN-ID wool B i a n k k n u l FPumnu 
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GROUNDWATER ANAL JAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 

SantpUID: 

SantpUDate: 

Pammeter 

VolatiUs 

1,1,1-Tnchloroethane 

l,l,Z2-Teh-achloroethane 

1,1,2-Trichloroethane 

1,1-Dichloioethane 
1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
Methylene chlonde 

Styrene 
Teb-achloroethene 

Toluene 

trans-l,2-Dichloroethene 

h:ans-13-Dichloropropene 
Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Sam - VolaUlet 
l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophenol 

Z4>>Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-Dinibvtoluene 

Z6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Uttit 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

WN-ID 

GW-IOISOO-WP.129 

14142000 

WN-ID 

CW-101600-WP-134 

lO/lWXX) 

WN-IB 
GW-101600-WP-14S 

14242000 

WN-ID 

GW-IOl 700-WP-liO 

142:12000 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDpO) 

NDpO) 

NDpO) 

ND(SO) 

230 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

11 

NDOO) 

99 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

55 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

ND(2500) 

NDOOOO) 

ND(1000) 

2200 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

WN-ID 

GW-10I8aO-WP-158 

14242000 

WN-ID 

GW-101800-WP-169 

14242000 

WN-ID 

GW-101900-WP-IS3 

1429/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDp.O) 

NDp-0) 

NDp.0) 

ND(5.0) 

150 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDOO) 

NDO.O) 

NDO.O) 

NDO.0) 

NDO.O) 

NDOO) 

NDO.O) 

NDOO) 

1.7 

NDO.O) 

83 

NDO-O) 

70 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l.O) 

41 

ND(500) 

ND(S00) 

ND(500) 

ND(500) 

NDO300) 

ND(500) 

ND(S00) 

1500 

NDO300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

i1[109A-XT-OctDK20DfrWN-lD w n i l Biwnid. u i d F T u m m 

01/22/2001 



TABLE F.4 Page 8 of 18 

GROUNDWATER ANALYTICAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 

SampU ID: 

Sample Date: 

Paranuter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3'-Dichlorobenzidine 

3-NibDanihne 

4,6-Dinltro-2-methylphenol 
4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nltroaniline 
4-Nitrophenol 

/Vcenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phlhalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 
Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,23-cd)pyrene 

Isophorone 

Naphthalene 

Nihtibenzene 

N-Nitrosodi-n-propylamine 

N-Nita«sodiphenylamine 
Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 
ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-ID 

GW-IOISOO-WP-129 

14242000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-ID 

GW-I0I60O-WP-134 

14142000 

WN-ID 

GW-I0I600-WP-I4S 

14242000 

WN-ID 

GW-101700-WP-lSO 

10/17/2000 

ND(1000) 

3400 

ND(2S00) 

NDOOOO) 

ND(IOOO) 

ND(2S00) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

11000 

ND(2500) 

ND(2500) 

ND(1000) 

ND(IOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NI}(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

ND(1000) 

NDOOOO) 

ND(1000) 

ND{1000) 

ND{1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

ND(2500) 

NDOOOO) 

6000 

NDOOOO) 

WN-ID 

GW-IOISOO-WP-ISS 

14242000 

WN-ID 

GW-lOlSOO-WP-169 

14242000 

WN-ID 

GW-101900-WP-IS3 

14242000 

ND(500) 

1800 

NDO30O) 

ND(500) 

ND(500) 

NDO300) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

5700 

ND(1300) 

NDO300) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

ND{500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDpoO) 
NDO30O) 

NDpOO) 

2200 

ND(500) 

qaa9A-XT-OclDfc2D0D-WN-lDwmitbii>iil4l.uJ F P . m n i 



TABLE F.4 Page 9 of 18 

GROUNDWATER ANAL\. ,AL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 
SampU ID: 
Santple Date: 

Parameter 
Metals 
Arsenic 

Geueml Chemistry 
Ammonia 
Cyanide (total) 
Phenolics CTotal) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-ID 
GW-I01500.WP-129 

14242000 

6700 

290 

-
220] 

-

WN-ID 
GW-101600.WP-I34 

14242000 

4700 

200 

-
65] 

-

WN-ID 
GW-101600-WP-145 

14242000 

4000 

95 

-
38 

-

WN-ID 
GW-iai700.WP-150 

1427/2000 

2900 

110 
0-12 
29 
200 

WN-IO 
GW-I01800-WP-I58 

14142000 

2300 

120] 

-
21 

-

WN-ID 
GW-lOlSOO-WP-169 

14242000 

7700 

110 

-
24 

-

WN-ID 
GW-101900-WP.183 

1423/2000 

1800 

96 
0-059 

17 
230 

i)009A-XT-OcU>c2aDO-WN-ID woul Bramldt i i u l FFirarai 

01/32/1001 
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GROUNDWATER ANALYTICAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 

SantpUID: 

Sample Date: 

Parmueter 

Volattles 
1,1,1-Tnchloroethane 

l,l,Z2-Teh-achloroethane 
1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tefrachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 
Chloromethane 

cis-l,2-Dichloroethene 

cis.13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

b-ans-1,2-Dichloroethene 
bans-l,3-Dichloropropene 
Trichloroethene 

Vinyl chlonde 

Xylene (total) 

Semi-Volattles 

1,Z4-Trichlorobenzene 

1,2-Dichloroben2ene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-TrichIorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-Dinitrotoluene 

Z6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-ID 

GW-I02000-WP-193 

14242000 

WN-ID 

GW-I02100-WP-I99 

1421/2000 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

ND(IO) 

NDpO) 

ND(50) 

ND(50) 

ND(50) 

160 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
NDOO) 
NDOO) 
ND(10) 

73 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

44 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDO300) 
ND(500) 

ND{500) 

1200 

ND0300) 

NDpOO) 

ND<500) 

ND(500) 

ND(500) 

WN-ID 

GW-102200-WP-213 

142^2000 

WN-ID 

GW-102500-WP-254 

14242000 

WN-ID 

GW-I02700-WP-292 

1427/2000 

WN-ID 

GW-ia2900-WP-s330 

142<^000 

ND(l-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDP-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

79 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1.0) 

NDO-O) 

NDO-O) 

1-8 

NDO-O) 

NDO-O) 

NDO-O) 

1-4 

NDO-O) 

6-9 

NDO-O) 

60 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

35 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDO3O0) 
ND{500) 

ND{500) 

970 

NDO300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

WN-ID 

GW-Ifl3I00-WP,374 

1431/2000 

•ia09A-XT.OctOK2D0D.WN-lD WMII BnxnlJ . u id FThn 
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GROUNDWATER ANALYixv-AL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 
SantpU W: 
SampU Date: 

Paranuter 
2-Methyl naphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
33'-Dichlorobenzidine 
3-Nih-oaniline 
4,6-Dinibo-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyi phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 
bi5(2-Chloroethyl)clher 
bis(2-Chloroisopropyl)ether 
bis(2-£thylhexyl)phthalate 
Butyl benzylphthalate 
Carbazole 
Chiysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butylphthalate 
Dl-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachlorwthane 
Indeno(l,Z3-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-n-propyiamine 
N-Nitrosodiphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-ID 
GW.I02a)0-WP-193 

14242000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-ID 
GW-I02I00-WP-199 

142^2000 

ND(S00) 
1300 

ND(1300) 
ND(500) 
ND(500) 
NDO300) 
NDO300) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 

3600 
NDO300) 
ND(1300) 
ND(500) 
NDpOO) 
ND(500) 
NDpOO) 
NDpoO) 
ND(500) 
NDpOO) 
ND(500) 
NDpOO) 
ND(500) 
NDpOO) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
NDpOO) 
NDpOO) 
ND(500) 
ND{500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
NDpOO) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
NDO300) 
ND(500) 

1300 
ND(500) 

WN-ID 
GW-1022aO-WP-213 

1422/2000 

WN-ID 
GW-102500-WP-254 

14242000 

WN-ID 
GW.Ifl27W>-WP-292 

l(V27/2O00 

WN-ID 
GW-102900-WP-330 

14242000 

NDpoO) 
800 

ND0300) 
ND(500) 
NDpOO) 
NDO300) 
ND(1300) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 

2500 
NDO300) 
NDO300) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND{500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
NDpOO) 
ND(500) 
ND(500) 
ND(500) 
NDpOO) 
NDpOO) 
NDpOO) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
ND(500) 
NDpoO) 
ND(500) 
ND(50a) 
NDO300) 
ND(500) 

1200 
ND(500) 

WN-ID 
GW-lfl3100-WP-374 

1431/2000 

i|009A'XT-OilDK2a)0-WN-lD woul Bmnkta uid FPartnu 
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GROUNDWATER ANALYTICAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 
SantpU W: 
SatnpU Date: 

Metals 
Arseruc 

Geiural Clteuttstry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Uint 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-ID 
GW-I02000-WP-IS3 

14242000 

1600 

83 

-
88 

-

WN-ID 
GW-102I00-WP-I99 

1421/2000 

1400 

70 
0-042} 

7-2 
70 

WN-ID 
GW-102200-WP-213 

1422/2000 

1200 

51 

-
6.2 

-

WN-ID 
GW-lfl2S00-WP-254 

14242000 

1200 

61 

-
8-1 

-

WN-ID 
GW-102700-WP.292 

14^7/2000 

1100 

63 

-
93 

-

WN-ID 
GW-102900-WP-^O 

14242000 

1000 

59 
0-037 
43 
78 

WN-ID 
GW-I03100-WPJ74 

1431/2000 

860 

58 
. 

4-3 
. 
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GROUNDWATER ANAL\ . —AL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 

SampU ID; 

Santple Date: 

Parmueter 

VolatiUs 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-l3-Dichloropropene 

Dibromochloromethane 
Ethylbenzene 

Methylene chlonde 

Styrene 

Tebachloroethene 

Toluene 

ta-ans-1,2-Dichloroethene 

trans-13-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Sam'-Volntiles 

1,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z4,5-Tnchlorophenol 

Z4,6-Tnchlorophenol 

2,4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-Dinita'otoluene 

Z6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-ID 
GW-110200-WP-407 

11/2/2000 

WN-ID 

GW-110600-WP-474 

11/42000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

ND(5-0) 

NDp-0) 

NDp.O) 

NDp.O) 

52] 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) UJ 

NDO-O) 

NDO-O) 

Z4 

NDO-O) 

NDO-O) 

NDO-O) 

1-0] 
NDO-O) 

5-0 

NDO-O) 

52] 
NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

3 0 ] 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(2flO) 

ND(200) 

810 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

WN-ID 

GW-llOSOO-WP-492 

11/8/2O00 

WN-ID 

GW-111000-WP-S19 

ii/io/3saa 

WN-ID 

GW-11I300-WP-565 

11/14/2000 

WN-ID 

GW-111500-WP-592 

11/142000 

WN-ID 

GW-112000-WP-671 

11/20/2000 

qOmAJCT-OclDsJOOO-WN-ID wmil Bcoinlili u i d F r . m m 

0I/Z2/20O1 
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GROUNDWATER ANALYTICAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatioiu 

SampU ID: 

SatnpU Date. 

Paranuter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nibx>amlme 
2-Nitrophenol 

3,3'-Dichlorobenzidine 

S-Nib-oamline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 
4-ChIorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ethcr 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chiysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,23-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nita-osodi-n-propylamine 

N-Nitrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 
ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 
ug /L 

u g / L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

u g / L 

ug /L 

ug /L 
ug /L 

ug /L 

WN-ID 

GW-H0200-WP-407 

I]/%2000 

-
-
-

WN-ID 

GW-110600. WP-474 

1W2000 

ND(200) 

470 

ND{500) 

ND(200) 

ND(200) 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

1400 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND{200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND<200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

570 

ND(200) 

WN-ID 

GW-llOSOO-WP-492 

11/V2000 

WN-ID 

GW-lllOOO-WP-519 

11242000 

WN-ID 

GW-II1300-WP-565 

11/142000 

WN-ID 

GW-1I1500-WP-592 

11/142000 

WN-ID 

GW-112000-WP-671 

11242000 

i|[mA-XT-Oct0.c2000-WN-lD wnil b- . 
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GROUNDWATER AN AL\ JAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locattoiu 

SantpUID: 

SantpU Date: 

Pammeter 

MetaU 

Aisenic 

Gaieral Chauistry 

/Vmmonia 

Cyanide (total) 

Phenolics (Total) 
Thiocyanate 

Unit 

ug /L 

m g / L 

m g / L 

m g / L 

mg /L 

WN-ID 

GW-llfl200.WP-407 

11/2/2000 

1600 

80 

-
16 

-

WN-ID 

GW-110600-WP-474 

11/42000 

730 

60 
ND(O-OIO) 

4-0 
8-2 

WN-ID 

GW-II0SaO.WP.492 

1W2000 

630 

55 

-
3-2 

-

WN-ID 

GW-IIIOOO-WP-519 

11/242000 

560 

55 

-
1-8 

-

WN-ID 

GW.111300^WP-565 

11242000 

420 

58 

-
1-6 

-

WN-ID 

GW-1I1500-WP-592 

11/142000 

490 

45 

-
13 

-

WN-ID 

GW-112000-WP.6 71 

11/242000 

350 

55 

. 
1.3 

-

^XI9A-)CTOdp«]0a0-WN-1P WDUl Bramhk w d FPiram 
01/22/2001 

http://GW-II0SaO.WP.492
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GROUNDWATER ANALYTICAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

StunpU Locattoiu 

SatnpU ID: 

SampU Date: 

Paranuter 

Volattles 

1,1,1-Tnchloroethane 

l,lA2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-DichlorDethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-penbnone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon teb^chlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Teb-achloroethene 

Toluene 

ta'ans-1,2-Dichloioethene 

b-ans-13-Dlchloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Sani -Vola t iUs 

1,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophenol 

Z4,6-Trichlorophenol 

Z4-Dlchlorophenol 

Z4-DimethyIphenol 
Z4-Dinitrophenol 

2,4-Dinitrotoluene 

Z6-Dinilrotoluene 
2-Oiloronaphthalene 
2-Chlorophenol 

Unit 

ug /L 

u g / L 
ug /L 

ug /L 

Ug/L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

Ug/L 

u g / L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

Ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

WN-ID 

GW.I12700-WP-697 

11/27/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO 0) 

NDO-O) 

ND(5-0) 

ND(5-0) 

ND(5.0) 

ND(5-0) 

22 

NDO-O) 

ND(l-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

Z6 

NDOO) 

NDO-O) 

NDO 0) 

1 1 

NDO-O) 

5-2 

NDO-O) 

49 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

28 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(2S0) 

NDOOO) 

ND(IOO) 

560 

ND(250) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

WN-ID 

GW-12I800-WP-702 

13/18/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1-0) 

NDOO) 

ND(5-0) 

ND(5-0) 

ND(S-0) 

ND(5-0) 

16 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO 0) 

NDO-O) 

1 3 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

3-7 

NDO-O) 

48 

ND(l-O) 

ND(I-O) 

NDO-O) 

ND(10) 

20 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND030) 

ND(50) 

ND(50) 

660 

ND030) 

ND(50) 

NDpO) 

ND(50) 

ND(50) 

i]a09A-XT-OcU]K2niO-WN-lD woul u 



TABLE F.4 

GROUNDWATER ANAL JAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 17 of 18 

SampU Locattoiu 
SampU ID: 
SatnpU Date. 

Parameter 
2-Methyl naphthalene 
2-Methylphenol 
2-Nib-oaniline 
2-Nitrophenol 
33'-Dichlorobenzidine 
3-Nita«aniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-ChlorD-3-methylphenol 
4-Chloroaniline 
4-Chlarophenyl phenyl ether 
4-Methylphenol 
4-Nitn»niline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
6enzo(b)f]uoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-ChIoroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butyl benzylphthalate 
Carbazole 
Chiysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butylphthalate 
Dl-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno0<23-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-ID 
GW-112700LWP.697 

11/27/2000 

KTOOOO) 
230 

ND(250) 

NDOOO) 

NDOOO) 

ND(2S0) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

670 
ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

ND(100) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

ND(100) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

140 
NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 
ND(IOO) 

240 
NDOOO) 

WN-ID 

GW-121«00-WP-702 

13/18/2000 

ND(SO) 
290 

ND(130) 
ND{50) 
ND(50) 
NDO30) 
ND(130) 
ND(50) 
ND(50) 
ND(50) 
ND(S0) 

790 
ND(130) 
ND030) 
NDpO) 
NDpo) 
ND(50) 
ND(50) 
NDPO) 
ND(SO) 
ND(50) 
NDPO) 
ND(50) 
NDPO) 
NDPO) 
ND(50) 
ND(50) 
ND(50) 
ND(50) 
ND(50) 
ND(50) 
ND(50) 
ND{50) 
ND(50) 
ND(50) 
ND(30) 
ND(50) 
ND(50) 
ND(SO) 
ND(50) 
ND(50) 
ND(50) 
ND(50) 

130 
ND(50) 
ND(SO) 
ND(50) 
ND030) 
NDpO) 

420 
NDPO) 

il009A-XT4>tOtc3a»-WN.lD wout Bramldi and rr«rami 
Ol/ZZ/3001 



TABLE F.4 Page 18 of 18 

GROUNDWATER ANALYTICAL RESULTS - WN-ID 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 
SantpUID: 
SiuitpU DaU: 

Paranuter 
Metals 
Arsenic 

Gaieml Chauistry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-ID 
GW-112700-n 

11/27/200 

510 

60 
0.068] 

Zl 
180 

WN-ID 
GW-12U00-WP-702 

13/18/1000 

670 

61 
0-061 
ZO 
11 





TABLE F.5 Pagp 1 of 18 

GROUNDWATER ANAL . JAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 

SantpU ID: 

SmiipIcDnte: 

Pammeter 

VolatiUs 

1,1,l-Trich)oroethane 

1,1,Z2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichlorocthene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Bubnone 
2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tebrachlonde 

Chlorobenzene 

Chlorobromomethane 
Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-l,3-Dichloropropcne 

Dibromochloromethane 
Ethylbenzene 

Methylene chlonde 

Styrene 

Tetrachloroethene 

Toluene 

ta-ans-l,2-Dichloroethene 

trans-13-Dichloropropene 
Trichloroethene 

Vinyl chlonde 

Xylene (total) 

Sam-Vola t iUs 

1,Z4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Trichlarophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-Dinitrotoluene 

Z6-Dinitrotoluene 

2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

u g / L 
ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

WN-IE 

GW-10O80O-WI 

l(V8/2000 

NDOO) 

NDOO) 

ND(IO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

110 
NDpO) 

ND(50) 

550 
910 

NDOO) 

NDOO) 

NDOO) 

11 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

. 
NDOO) 

NDOO) 

42 
ND(IO) 

270 
ND(10) 

NDOO) 

ND(10) 

NDOO) 

180 

ND(5000) 

ND(5000) 

ND(SO00) 

ND(S000) 

ND03000) 

ND(5000) 

ND(5000) 

19000 

NDO3000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

WN-IE 

GW-10fl900-WP-fl37 

1492000 

WN-IE 

GW-100900-WP449 

1492000 

WN-IE 

GW-101000-WP-054 

14242000 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND{5-0) 

NDp-0) 

NDp-0) 

NDP-O) 

97 

ND(25) 

ND(25) 

490 

920 

NDp.O) 

NDp.0) 

NDp.O) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

NDp.O) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

8.0 

ND(5.0) 

41 

NDp.O) 

290 

Nt)(5.0) 

ND(5.0) 

ND(5.0) 

NDp.O) 

180 

NDPOOOO) 

ND(30000) 

NDPOOOO) 

NDPOOOO) 

ND(75000) 

ND(30O0O) 

ND(30000) 

ND(30000) 

ND(75000) 

ND(30000) 

ND(300Q0) 

ND0OOOO) 

NDpOOOO) 

WN-IE 

GW-101000-WP-059 

14242000 

WN-IE 

GW-10I100-WP-Oe4 

142V2000 

WN-IE 

GW-IOIIOO-WP-077 

1421/2000 

4D010A-XT-Oi:a3K200frWN-lE woul t t m U e ••«] FP.nm 
01/22/2011 



TABLE F.5 Page 2 of 18 

GROUNDWATER ANALYTICAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SatnpU Location: 

SantpUID: 

Sample Date: 

Pammeter 
2-Methyl naphthalene 

2-Methylphenol 

2-Nitroanihne 
2-Nitrophenol 

33'-Dichiorobenzidine 

3-Nita:oaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nibt>aniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo{g,h,i)perylene 

Benzo<k)fluoranthene 

bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 

bi5(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorocyclopentadiene 
Hexachloroethane 

Indeno(l,23-cd)pyrene 

Isophorone 

Naphthalene 
Nib-obenzene 

N-Nitrosodi'n-propylamine 

N-Nilrosodiphenylam me 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-IE 

GW-100800-WP-a25 

14^/2000 

ND(5000) 

47000 
ND03000) 

ND(5000) 

ND(5000) 

ND03000) 

ND(13000) 

NDPOOO) 

NDPOOO) 

ND(5000) 

NDPOOO) 

110000 

NDO3000) 

ND03000) 

ND(5000) U] 
ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

NDpOOO) 
ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

ND(5000) 

ND(S00O) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(5000) 

ND(5000) 

NDOIOflO) 

NDPOOO) 

160000 

ND(SOOO) 

WN-IE 

GW-I00900-WP-037 

1432000 

WN-IE 

GW-100900-WP-049 

14^2000 

WN-IE 

GW-101000-WP-«54 

14242000 

ND(30000) 

100000 

ND(75000) 

ND(30000) 

ND(30000) 

ND(750a)) 

ND(75000) 

NDPOOOO) 

ND(30000) 

ND(30000) 

NDPOOOO) 

270000 

ND(75000) 

ND(75000) 

ND(30000) 

ND(30000) 

NDPOOOO) 

ND(30000) 

ND(30000) 

ND<30000) 

ND(30000) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

ND(30000) 

ND(30000) 

ND(30000) 

NDpOOOO) 

NDPOOOO) 

NDPOOOO) 

ND(30000) 

ND(30000) 

ND(300aO) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

ND(30000) 

NDPOOOO) 

ND(30000) 

ND(30000) 

ND(30000) 

ND(30000) 

NDPOOOO) 

NDPOOOO) 

ND(30000) 

ND(30000) 

NDPOOOO) 

ND(75000) 

NDPOOOO) 

370000 

ND(30000) 

WN-IE 

GW-101000-WP-059 

14242000 

WN-IE 

GW-lOIIOO-WP-064 

1421/2000 

WN-IE 

GW-lOllOO-WP-077 

1421/2000 

•ftmOA-XT-OctOttJCnO-V/N-l E wmil BnmHJ. m i F P w M 



TABLE F.5 Page-3 of 18 

GROUNDWATER ANAL\ . . ^AL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 

SampU ID: 

SampU Date: 

Parameter 

Metals 
Arsenic 

General Cfconislry 

Ammonia 

Cyanide (total) 

Phenolics (Total) 

Thiocyanate 

Unit 

Ug/L 

mg /L 

m g / L 

mg /L 

mg /L 

WN-IE 

CW-IOOSOO-WP-02S 

14^2000 

18000 

1700 

1-3] 

1500 

8400 

WN-IE 

GW-I00900-WP-037 

143^00 

17000 

2200 

1700 

WN-IE 

GW-100900-WP-049 
iWV2oao 

14000 

2400 

1300 

WN-IE 

GW-lOIOOO-WP-054 

14242000 

30000 

250 

1-7 

2000 

5100 

WN-IE 

GW-lOlOOO-WP-059 

14142000 

27000 

1500 

1600 

WN-IE 

CW-lOllOO-WP-064 

1421/2000 

22000 

22U0 

1600 

WN-IE 

GW-lOllOO-WP-077 

1421/2000 

25000 

1500 

1600 

qG0iaA-XT-OclDcc200O-WN-lE waul BranldB u d FT'nm 
ni/71/xni 



TABLE F.5 Page 4 of 18 

GROUNDWATER ANALYTICAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 

SantpUID: 

SampU DaU: 

Parameter 

VolatiUs 
1,1,1-Tnchloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Tnchloroelhane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 
Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulfide 

Carbon tebachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-l,3-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tetrachloroethene 

Toluene 

trans-l,2-Dichloroethenc 

b:ans-13-Dichloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Satt i-VolatiUs 

l,Z4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

L4-Dichlorobenzene 

Z4,5-Tnchlorophenol 

Z4,6-Tnchlorophenol 

2,4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-Dimbotoluene 

Z6-Dinihrotoluene 

2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-IE 
GW-lOOSOO-WP-025 

14^000 

NDOO) 
NDOO) 
ND(IO) 
NDOO) 
NDOO) 
NDOO) 
ND(10) 

110 

ND(50) 

ND(50) 

550 

910 

ND(10) 

NDOO) 

ND(10) 

11 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

ND(IO) 

42 

NDOO) 

270 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

180 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDOSOOO) 

ND(5000) 

ND(5000) 

19000 

ND(13000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

WN-IE 
GW-I0I20O-WP<^2 

142:^000 

NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

97 

ND{50) 

NDpO) 

580 

940 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

39 

NDOO) 

280 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

130 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

NDOOOO) 

5300 

ND(2S00) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

WN-IE 

GW-I01200.WP-087 

1422^000 

WN-IE 

GW-101300-WP-092 

14242000 

WN-IE 

GW-I01300.WP-102 

14242000 

WN-IE 

GW-101400-WP-107 

14242000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

ND(50) 

ND(50) 

ND(50) 

72 

290 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

85 

NDOO) 

ND(10) 

ND(IO) 

NDOO) 

34 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(13000) 

ND(5000) 

ND(500O) 

7300 

NDO3000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

WN-IE 

GW-101400-WP-I15 

14142000 

aaoioA-xrociD«2aaa.ivN-i p 1. 



TABLK F.5 

GROUNDWATER ANAL. JAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 5 of 18 

SampU Locattoiu 

SampU ID: 

SampU Date: 

Pammeter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nilrophenol 

33'-Dichlorobenzidine 

3-Nib-oaniline 

4,6-Dinlbt>-2-methylphenol 
4-Bromophenyl phenyl ether 

4-Chloro-3-methytphenot 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peiylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)mcthane 
bis(2-CMoroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 
Carbazole 

Chiysene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 
Indeno(J,Z3-cd)pyrene 
Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-Nitro$odiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 
ug /L 

Ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 
ug /L 

ug /L 

Ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

Ug/L 

u g / L 

ug /L 

ug /L 

WN-IE 

GW-100800-WP-02S 

I4«/2000 

ND(5000) 

4700O 

NDO3000) 

ND(5000) 

ND(5000) 

NDO3000) 

NDO3000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

110000 

NDO300O) 

ND03000) 

ND(5O0O) UJ 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND<5000) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND{5000) 

NDPOOO) 

NDPOOO) 

ND(13000) 

ND(5000) 

160000 

NDPOOO) 

WN-IE 

GW-101200-WP-082 

141^000 

NDOOOO) 

12000 

ND(2500) 

NDOOOO) 

NDOOOO) 

ND(2500) 

ND(2500) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

49000 

ND(2500) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

71000 

NDOOOO) 

WN-IE 

GW-101200-WP4»7 

14222000 

WN-IE 

GW-101300-WP.092 

10242000 

WN-IE 

GW-101300-WP-102 

14242000 

WN-IE 

GW-101400-WP-107 

14242000 

ND(5000) 

221100 

NDO3000) 

ND(50flO) 

ND(5000) 

NDO3000) 

ND03000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

67000 

NDO3000) 

ND(13000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND<5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(50OO) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDPOOO) 

ND{5000) 

ND(5000) 

ND{5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

NDO3OO0) 

NDPOOO) 

80000 

ND(5000) 

WN-IE 

GW-101400.WP-1 

i(yu/2ooo 

-
. 
. 
. 
. 
. 
, 
-
-
-
_ 
-
-
. 
. 
. 
-
. 
. 
. 
-
, 
-
. 
-
. 
. 
. 
. 
-
-
-
-
-
-
. 
. 
-
. 
, 
. 
. 
_ 
-
. 
. 
_ 
. 
. 
-

cgOOlOA-XT-OODKirai-WN-l Emi lBns i l i l . uaFr .nn i 
01/12/2001 



TABLE F.5 Page 6 of 18 

GROUNDWATER ANALYTICAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SatnpU Locattoiu 

SantpUID: 

SantpU Date: 

Paranuter 

Metals 

Arsenic 

Gateml Cliantstry 

Ammonia 

Cyanide (total) 

Phenolics (Total) 

Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-IE 
GW-I00800-WP.025 

10/8/2OO0 

18000 

1700 

1.3 J 
1500 
840O 

WN-IE 

GW-IOI200-WP-OS2 
1422/2000 

-

2200 

1-2 
1800 

7UU0 

WN-IE 

GW-101200-WP-087 

142^2000 

28000 

1200 

-
120O 

-

WN-IE 

GW-I01300-WP-092 

14242000 

20000 

830 

-
650 

-

WN-IE 

GW-101300-WP-102 

14242000 

16000 

360 

. 
350 

-

WN-IE 

GW-101400. WP-107 

14242000 

13000 

340 
0-15 

370 
82 

WN-IE 

GW-101400.WP-11S 

14142000 

9400 

470 

230] 

_ 

l]001QA-XT.OclDK2D00-W^f.IE woul BnmiHhwid FPvaira 



TABLE F.5 Page 7 of 18 

GROUNDWATER ANAL AL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatiotu 

SantpU ID: 

SantpU Date: 

Parmueter 

VolatiUs 

1,1,1-Trichloroethane 

l,1,Z2-Tetrachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-DichloToethene 

1,2-Dichloroethane 
1,2-Dichloropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulfide 

Carbon tebschloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 
Chloromethane 

cis-1,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 
Ethylbenzene 

Methylene chlonde 
Styrene 

Tetrachloroethene 

Toluene 

b-ans-l,2-Dichloroethene 

b'ans-13-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Sani-VoUttiles 
1Z4-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophenol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-Dinlb-otoluene 

Z6-Dinltrotoluene 

2-Chloronaphthalene 
2-Chlorophenol 

Umt 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

WN-IE 

GW-IOOSOO-WP-025 
14^2000 

NDOO) 
NDOO) 
NDOO) 
ND(10) 
NDOO) 
NDOO) 
ND(10) 

110 
ND(50) 
ND(50) 
550 
910 

NDOO) 
NDOO) 
NDOO) 

11 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

NDOO) 
NDOO) 
42 

NDOO) 
270 

NDOO) 
NDOO) 
NDOO) 
NDOO) 

180 

ND(5000) 
ND(5000) 
ND(5000) 
ND(5000) 
ND03000) 
ND(5000) 
ND(5000) 

19000 

ND03000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

WN-IE 

GW-I01500-WP-I20 

14242000 

WN-IE 

GW-I01600-WP-135 

14242000 

WN-IE 

GW-iai600-WP-146 

14242000 

WN-IE 

GW-101700-WP-15I 

1427/2000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

NDpO) 

NDpO) 

NDpO) 

190 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

63 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

24 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(200a) 

ND(2000) 

ND(20aO) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

WN-IE 

GW-IOISOO-WP-I59 

14242000 

WN-IE 

GW-IOMOO-WP-170 

14142000 

qOOlOA-XT-OrtOKlOOD-WN-I E WMI Bramlil. u d FPBnmi 

01/22/2001 



TABLE F.5 

GROUNDWATER ANALYTICAL RESULTS - WN-IE 
WAUKEGAN MANLTFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 8 of 18 

SampU Locatiotu 

SantpUID: 
SantpUDate: 

Parameter 
2-Methyl naphthalene 

2-Methylphenol 

2-NitaDaniline 

2-Nitrophenol 

33'-Dichlorobenzidine 

3-Nibx>aniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenal 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)nuoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 
bi5(2-Chlorolsopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibcnz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Dl-n-oclyl phthalate 
Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,Z3-cd)pyrene 

Isophorone 
Naphthalene 

Nibobenzene 

N-Nib-osodl-n-propylamine 

N-Nita-osodiphenylamine 
Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

-Ug/L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 
ug /L 

WN-IE 

GW-IOOSOO-WP-025 
1442000 

ND(5000). 

47000 

ND03000) 

ND(5000) 

ND(5000) 

NDO3000) 

NDO3000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

110000 

ND03000) 

NDO3000) 

ND(5000) U] 

ND(50flO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

NDPOOO) 

NDpOOO) 
ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOO0) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND{S000) 

ND(50a0) 

ND(5000) 

ND(5000) 

ND(13000) 

ND(500a) 

160000 

ND(5000) 

WN-IE 

GW-I0I500.WP-120 

lq/142000 

WN-IE 

GW-101600-WP-135 

14242000 

WN-IE 

GW-l(n600-WP-146 

14242000 

WN-IE 
GW-101700-WP-I5I 

1427/2000 

ND{2000) 

4400 

ND(5000) 

ND(2000) 

ND(2000) 

NDpOOO) 

NDpOOO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

15000 

ND(5000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND{2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND<2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

_ND(2000)_ 

ND(200O) 

ND(2a00) 

ND{2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2flOO) 

17000 

ND(2000) 

WN-IE 

GW-IOI80O-WP-159 

14242000 

WN-IE 

GW-101«00-WP-170 

14142000 



l A u m f . s Page 9 of 18 

GROUNDWATER ANAL. JAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Location: 

SantpUID: 

SantpUDate: 

Parmntter 

MetaU 

Arsenic 

GaumI aialtistry 

Ammoma 

Cyanide (totol) 
Phenolics (Total) 

Thiocyanate 

Unit 

u g / L 

m g / L 

mg /L 

m g / L 

mg /L 

WN-IE 

GW-IOOSOO-WP-02S 
1442000 

18000 

1700 

\ 2 ] 

1500 

8400 

WN-IE 

GW-101SOO.WP-I20 

14242000 

8200 

280 

-
410] 

-

WN-IE 

GW-IOieOO-WP-135 

14242000 

5900 

240 

-
69] 

-

WN-IE 

GW-10I600-WP-I46 

iQ/ivmo 

5100 

170 

-
60 

-

WN-IE 

GW-1OI700.WP-ISI 

1427/2000 

5200 

170 
0-17 

60 

400 

WN-IE 

GW-lOISOO-WP-159 

14242000 

4000 

170] 

-
64 

• 

WN-IE 

GW-101»00-WP-I70 

lO/lS/2000 

4200 

170 

-
790 

-

^OOIOA-XT-Ocl[>K2Dao.WN-l B woHi Branhb uul F T u a n 
01/22/3011 



TABLE F.5 Page 10 of 18 

GROUNDWATER ANALYTICAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Location: 

SampU ID: 

SatnpU Date: 

Paranuter 

Volattles 

1,1,1-Tnchloroethane 

1,lA2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-DichIoropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon teh^chlonde 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tebachloroethene 

Toluene 

h-ans-1,2-Dichloroethene 

bans-13-Dichloropropene 

Trichloroethene 

Vinyl chlonde 

Xylene (total) 

SoHi - VolatiUs 

l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Trichlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 
Z4-Dimethylphenol 

Z4-Dimtrophenol 

Z4-Dinibotoluene 
Z6-Dinibt>toluene 

2-Chloronaphdialene 

2-Chlorophenol 

Unit 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug/L 
u g / L 

ug /L 

ug /L 

WN-IE 

GW-100800-WP 

14^000 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 
N O m 

110 
ND(50) 

ND(50) 

550 
910 

NDOO) 

NDOO) 

NDOO) 

11 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

. 
NDOO) 

NDOO) 

42 
NDOO) 

270 
NDOO) 

ND(10) 

NDOO) 

NDOO) 

180 

ND(5000) 

ND(5000) 

ND(S000) 

ND(5000) 

NDO3O0O) 

ND(5000) 

NDpOOO) 

19000 

ND(13000) 

ND(5000) 
ND(5000) 

ND(5000) 

ND(5000) 

WN-IE 

GW-10190<^WP-184 

1 4 2 ^ 0 0 0 

NDO-O) 

NDOO) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

5-1 

ND(5-0) 

ND(5-0) 

22 

130 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO 0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

5-9 

NDO-O) 

44 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

19 

NDpoO) 

ND(500) 

ND(500) 

ND(500) 

NDO300) 

ND(500) 

ND(500) 

1900 

ND0300) 

ND(SOO) 

ND(500) 

ND(500) 

ND(500) 

WN-IE 

GW-102000-WP-194 

14242000 

WN-IE 

GW-102100-WP-200 

1421/2000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

ND(50) 

ND(50) 

NDpO) 

130 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

49 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(20) 

ND05000) 

ND(150aa) 

ND(15000) 

ND(15000) 

ND(38000) 

NDO5000) 

ND05000) 

NDO5000) 

ND(38O0O) 

NDO5000) 

NDO5000) 

NDO5000) 

NDO5000) 

WN-IE 

GW-102200-WP-2I4 

10/23/2000 

WN-IE 

GW-I02S0O-WP-255 

10/2^2000 

WN-IE 

GW-102 700-WP-293 

10/27/2000 

•^10A-XT-OctDBc2Dai-WN-l E w n i l b -



1 ABLt b.5 Page 11 of 18 

GROUNDWATER ANAL\ J H RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatioiu 

SampU W : 

SantpU D a t a 

Parameter 
2-Methyl naphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nita-ophenol 

33'-Dichlorobcnzidine 

3-Nih-oanlline 

4,6-Dinitra-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-J-methylphenol 

4-Chloroaruline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nih-oaniline 

4-Nibrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)nuoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 
Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 

Indeno(l,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-Nibosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

u g / L 

ug /L 

ug /L 
ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

WN-IE 

GW-IOOSOO-WP-02S 

10/8/2O0O 

ND(5a00) 

47000 

NDO300O) 

NDPOOO) 

ND(5000) 

ND03000) 

ND03000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

110000 

ND03000) 

ND03000) 

ND{5(M0) U] 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND{5000) 

NDPOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND{5000) 

NDpOOO) 

NDpOOO) 

ND(50OO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5aoa) 
ND(5000) 

ND(5000) 

ND(5000) 

NDO3000) 

NDpOOO) 

160000 

NDPOOO) 

WN-IE WN-IE WN-IE 

GW.101900-WP-1M GW-I02000-WP-194 GW-I02I00-WP-200 

14242000 14242000 1421^000 

ND(500) 

4100 

ND0300) 

ND(500) 

ND(500) 

NDO300) 

NDO300) 

ND(500) 

NDPOO) 

ND(500) 

ND(500) 

13000 

ND(1300) 

NDO300) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDPOO) 

NDPOO) 

ND(500) 

ND(500) 

ND(500) 

ND(SOO) 

ND{500) 

ND(500) 

NDPOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDPOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDO300) 

ND(500) 

14000 

ND(500) 

ND(150QO) 

18000 

ND(38000) 

NDO50OO) 

NDO5000) 

NDPSOOO) 

NDP8000) 

NDO5000) 

NDO5000) 

NDO5000) 

NDO5000) 

56000 

ND(3S000) 

NDpSOOO) 

NDO5000) 

NDO5000) 

ND(15000) 

NDO5000) 

ND05000) 

ND05000) 

ND05000) 

NDO5O0O) 

ND05000) 

ND(15000) 

NDO5000) 

ND(15000) 

ND(15000) 

ND(15000) 

NDO5000) 

ND(15000) 

NDO5000) 

NDO5000) 

ND05000) 

NDO5OO0) 

NDO5000) 

NDOSOOO) 

NDO5000) 

NDO5000) 

ND05000) 

ND(15000) 

ND{15000) 

NDOSOOO) 

ND(15000) 

ND<15000) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

ND(38000) 

NDOSOOO) 

66000 

NDOSOOO) 

WN-IE WN-IE WN-IE 

GW-I02200-WP-214 GW-102S00-WP-2S5 GW.102700.WP.293 

10/23/2000 14^42000 1427/7000 

. 

i)001DA-XT-Oct[)K20aO-WN-lE woul Bromlda u u l F P i m m 

01/22/2001 

http://GW.102700.WP.293
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GROUNDWATER ANALYTICAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 

Sample ID: 

Sample D a t a 

Parameter 

MetaU 

Aisenic 

Gaieral auunstry 
Ammonia 

Cyanide (total) 

Phenolics (Total) 

Thiocyanate 

Umt 

ug/L 

mg/L 

mg/L 

mg /L 

mg/L 

WN-IE 

GW-IOOSOO^ WP-425 

1442000 

1800U 

1700 

13] 
1500 

8400 

WN-IE 

GW-I01900LWP-1M 

14242000 

3800 

140 
ND(0-010) 

72 
12 

WN-IE 

GW-I02000-WP-194 

14242000 

2300 

91 

. 
16 

-

WN-IE 

GW-102I0O-WP-2OO 

1421/2000 

3000 

110 
ND(0.010) 

27 
88 

WN-IE 

GW-102200-WP-2I4 

10/23/2000 

1700 

61 

. 
19 

-

WN-IE 

GW-102500-WP-255 
14242000 

2100 

77 

. 
18 

-

WN-IE 

GW-102700-WP-293 
1427/2000 

2100 

68 
. 

21 

. 

n(ninA.rr./v«n>rW«vi-iMM-tit „ 
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GROUNDWATER ANAL\. _AL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 

SampU W : 

SampU Data 

Pamnuter 

VolatiUs 

1,1,1-Trichloroethane 

1,lA2-Teb-achlorocthane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 
2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulhde 

Carbon teb-achloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

d5-l,2-Dichloroethene 

cis-13-Dichlaropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tetrachloroethene 

Toluene 

b^ns-l,2-Dichloroethene 

b-ans-13-Dichloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Soni-Votot i7« 

1,2,4-Trichlorobenzene 

L2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Trichlorophenol 

Z4,6-Trichlorophenol 
Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dimtatiphenol 

Z4-Dimb-otoluene 

Z6-Dinita'Otoluene 

2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
og/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug /L 

u g / L 

u g / L 

ug /L 

u g / L 

ug /L 

WN-IE 
GW-IOOSOO-WP 

1442000 

NDOO) 

NDOO) 

NDOO) 
NDOO) 

NDOO) 

NDOO) 

NDOO) 
110 

ND(50) 

ND(50) 

550 
910 

NDOO) 

NDOO) 
ND(10) 

11 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

-
NDOO) 

NDOO) 

42 
NDOO) 

270 
NDOO) 
ND(10) 

NDOO) 

NDOO) 

180 

ND(5000) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

ND03000) 

NDpOOO) 

ND(5000) 

19000 

ND03000) 

ND(5000) 

ND(5000) 

NDfSOOO) 

ND(5000) 

WN-IE 

GW-102900-WP.^I 

14242000 

NDO-O) 

NDO-O) 

NDO-O) 

ND(I-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDp.O) 

ND(5.0) 

NDp.O) 

17 
74 

NDO.O) 

NDO.O) 

NDO.0) 

NDO-O) 

NDO-O) 

ND(l-0) 

ND(l-O) 

NDO-O) 

1 3 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

4-7 

ND(1-0) 

36 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

16 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND0300) 

ND(500) 

ND(500) 

910 

ND0300) 

ND(500) 

ND(500) 

ND(50O) 

ND(500) 

WN-IE 

GW-10310O•WP-^375 

1431/2000 

WN-IE 

GW-U0200-WP-408 

IV^^OOO 

WN-IE 

GW-110600-WP-475 

11/02000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND(5.0) 

ND(5.0) 

8.9 

46] 

ND(l.O) 

NDOO) 

NDO.0) 

NDO.O) 

NDO-O) 

NDO-O) U] 

NDO-O) 

NDO-O) 

Z5 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) U] 

NDO-O) 

3-7 

NDO 0) 

16] 
NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

13] 

ND(200) 

ND{200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

560 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

WN-IE 

GW-UOSOO-WP-493 

ll/S/2000 

WN-IE 

GW-IllOOO-WP-520 

11/142000 

q0010A-XT-OclD«2000-WN-lB oout Bnrld . ind FPuvni 
01/22/2001 
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GROUNDWATER ANALYTICAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Location: 

SantpU ID: 

Sample Date. 

Parameter 

2-Methyl naphthalene 
2-Methylphenol 

2-Niht)aniline 

2-Nitrophenol 

33'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dimh-o-2-methylphcnol 

4-Bromophenyl phenyl ether 

4-Chloto-3-methylphenol 

4-Chloroaniline 

4-Chiorophenyl phenyl ether 

4-Methylphenol 

4-Nib'oaniline 

4-Nitrophenol 

Acenaphthene 
Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)nuoranthene 
bis(2-Chloroelhoxy)mclhane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthatate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-bulylphthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno0'23-cd)pyrene 

Isophorone 
Naphthalene 

Nitrobenzene 

N-Nib-osodi-n-propylamine 

N-Nllrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 
ug /L 

ug /L 

Ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-IE 

GW-IOOSOO-WP.02S 
1(V8/2000 

ND(5000) 

47000 

NDO3000) 

ND(5000) 

ND(5000) 

ND(13000) 

ND03000) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND(5O00) 

110000 

ND(13000) 

NDO3000) 

ND(5000) U] 
ND(5000) 

ND{5000) 

ND(5000) 

NDpOOO) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDpOOO) 
ND(5000) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

NDpOOO) 

NDpOOO) 

NDpOOO) 

ND(5000) 

NDO3000) 

ND(5000) 

160000 

ND(500a) 

WN-IE 

GW-102900-WP-331 

14242000 

ND(500) 

1800 

ND(1300) 

ND(500) 

ND(500) 

NDO300) 

ND(1300) 

NDPOO) 

ND(500) 

ND(500) 

ND(500) 

540O 

ND0300) 

ND0300) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND{500) 

ND(1300) 

ND(500) 

6200 

ND(SOO) 

WN-IE 

GW-103100-WP-,375 

1431/2000 

WN-IE 

GW-110200-WP-408 

11/2/2O0O 

WN-IE 

GW-lIOeOO-WP-475 

1W2O00 

ND(200) 

750 

ND(500) 

ND(200) 

ND(200) 

ND(500) 

NDpOO) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

2000 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND<200) 

ND{200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

2100 

WN-IE 

GW-I10S00-WP-4A3 

11/8/2000 

WN-IE 

GW-IlIOOO-WP-520 

11/242000 

ND<200) 

il(KI10A.XT-fVin.-»Vn.WM.lF •K.-i 



TABLE F.5 Page 1*5 of 18 

GROUNDWATER ANAL\ . .slAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 
SantpUID: 
SantpU Dale: 

Pammeter 
MetaU 
Arsenic 

General Chentistry 
Ammoma 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Uiut 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-IE 
GW-IOOSOO-WP-a25 

144^000 

18000 

1700 
13] 
1500 
8400 

WN-IE 
GW-I02900-WP-33I 

14242000 

2000 

160 
0-031 

15 
280 

WN-IE 
GW-103I0O-WP-375 

1431/2000 

1600 

84 

-
18 

-

WN-IE 
GW-1I0200-WP.40S 

11/2/2000 

490 

21J 
-

Z6] 

-

WN-IE 
GW-lia600. WP-475 

1W2000 

1700 

62 
ND(0-010) 

19 
99 

WN-IE 
GW-lia8ao-WP-493 

11^2000 

1200 

42 

-
u 
-

WN-IE 
GW-lIlOOO-WP-520 

11/242000 

1100 

43 

-
93 

-

i|OinOA-XTOciOK20DO-Vm.|E WMI Bfomkfa ami F T i r u n 
m/yti^rr» 



TABLE F.5 

GROUNDWATER ANALYTICAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 16 of 18 

SampU Locatton: 

SantpU ID: 

SantpUDate: 

Pammeter 

Volattles 

1,1,1-Tnchloroethane 

l,l,Z2-Teb-achloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dlchloroethane 

1,2-Dichloropropane 

2-Butanone 
2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachlonde 
Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-l,3-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

b-ans-13-Dichloropropene 
Tnchloroethene 

Vmyl chloride 

Xylene (total) 

ScKii - Volattles 
l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichloro benzene 

Z4,5-Tnchlorophenol 

14,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinilrophenol 

Z4-Dmitiotoluene 

Z6-Dinitrotoluene 

2-Chloronaphlhalene 

2-Chlorophenol 

Unit 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 
ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 
u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 
u g / L 

ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

WN-IE 

GW-IOOSOO-WP-02S 

1442000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

ND(10) 

110 

ND(50) 

ND(50) 

550 

910 

ND(IO) 

NDOO) 

NDOO) 

11 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

42 

NDOO) 

270 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

180 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(13000) 

ND(5000) 

ND(5000) 

19000 

ND(13000) 

ND(5000) 

ND{5000) 

ND(SOOO) 

ND(5000) 

WN-IE 

GW-1I130O-WP-566 

IVI42OOO 

WN-IE 

GW-111500-WP-S93 

11/142000 

WN-IE 

GW-I12000-WP-672 

11/242000 

WN-IE 

GW-1I270O-WP-69S 

11/27/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

8-2 

34 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(I-O) 

ND(1.0) 

Z7 

NDO-O) 

ND(I-O) 

NDO-O) 

NDO-O) 

NDO-O) 

3 3 

NDO-O) 

28 

NDO-O) 

NDO.0) 

NDO.0) 

NDO.0) 

12 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

WN-IE 

GW-I2IS00-WP-703 

12/142000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND(5-0) 

NDp-0) 

25 

53 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

1-7 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

Z9 

NDO-O) 

37 

NDO-O) 

NDO-O) 

NDO-O) 

ND(ZO) 

10 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(1300) 

ND(500) 

NDpOO) 

1200 

ND(1300) 

ND(500) 

NDpOO) 

NDpoO) 

ND(500) 

aOOIQA-XT-OclDDc2fDO.WN.lB woui R n n L l . M . 1 Ff>.» 
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TABLF F.5 

GROUNDWATER ANAL\ xiCAL RESULTS - WN-IE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Pagp-"of 18 

SampU Location. 

SantpU W : 

SampU Date. 

Pamnute r 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nibophenol 

33'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinih-o-2-methylphenol 
4-Bromophenyl phenyl ether 

4<Moro-3-methylphenol 

4<:hloioamline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nilro»niIine 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)nuoranthene 

Benzo(g,h,i)perylcne 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 
bls(2-EthyIhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 
Chrysene 

Dibenz(»,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 
Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

IndenoO'Z^d)pyrene 

Isophorone 

Naphthalene 
Nifrobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 
u g / L 

u g / L 

u g / L 

Ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

WN-IE 

GW-100800-WP-025 

14^2000 

ND(S000) 

47000 

ND03000) 
ND(5000) 

ND(5000) 

ND(13000) 

ND03000) 

NDPOOO) 

NDPOOO) 

ND(5000) 

ND(5000) 

110000 

ND03000) 

NDO3000) 

ND(5000) UJ 

ND(5000) 

ND(500O) 

NDPOOO) 
ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(50OO) 

ND(5000) 
ND(5000) 

NDPOOO) 

ND(5000) 

NDPOOO) 

ND(S0OO) 

ND(5000) 

ND(5000) 

NDPOOO) 

NDfSOOO) 
ND(5000) 

ND(S0OO) 

ND(S000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(5«)0) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDO3000) 

ND(5000) 

160000 

ND{5000) 

WN-IE 

GW-11I300-WP-566 

1VI42000 

WN-IE 

GW-lllSOO-WP-593 

11/142000 

WN-IE 

GW-112000-WP-672 

11/242000 

WN-IE 

GW-112700-WP-698 

Xl/27/lOOO 

ND(2000) 

ND(2000) 

NDPOOO) 

ND(2a00) 

ND(2000) 

ND(5000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

3600 

ND(5000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(20DO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(200a) 

ND(2000) 

ND(20aO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

4700 

ND(2000) 

WN-IE 

GW-I21«00-WP-7a3 

12/142000 

NDpOO) 

2400 

ND0300) 

ND(500) 

ND(500) 

NDO 300) 

ND(1300) 

ND(500) 

NDpOO) 

NDpOO) 

ND{500) 

6900 

ND0300) 

ND(1300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(50a) 

ND(500) 

ND(500) 

ND(50a) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(5aO) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

NDpOO) 

ND(500) 

ND(SOO) 

ND(5aO) 

NDpOO) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(S00) 

ND(500) 

ND(500) 

ND(500) 

NDO300) 

ND(500) 

9700 

ND(500) 

ifOIOA-XT-ORDKXn0.1VN-lB miut Bfomld. u i d F P . n n u 



TABLE F.5 Page 18 of 18 

GROUNDWATER ANALYTICAL RESULTS - WN-lE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatioiu 

SantpU ID: 

SampU D a t a 

Pammeter 

MetaU 

Arsenic 

Gateml atauistry 
Ammoma 

Cyamde (total) 

Phenolics OTotal) 

Thiocyanate 

Unit 

ug /L 

mg /L 

mg /L 

mg /L 

mg /L 

WN-IE 

CW-100800^ WP-025 

1442000 

180DO 

1700 

1J3J 

1500 

8400 

WN-IE 

GW-1I1300.WP-566 

11/13/2000 

870 

36 

7.2 

WN-IE 

GW-1I1S0O-WP-S93 

11/242000 

1000 

25 

6 3 

WN-IE 

GW-112000-WP-672 

11^42000 

810 

20 

5 4 

WN-IE 

GW-112700-WP-69S 

11/27/2000 

1600 

56 

0.092] 

20 

160 

WN-IE 

GW-121S0O-WP-703 

13/18/2000 

2200 

74 

0.059 

38 

210 

itniaA-)CT.OctDK2000-WN-lE woul Bromhla and F P a r s m 



lABLbf .b Pagel of 12 

GROUNDWATER ANAL\ ,AL RESULTS - WN-2A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 

Sample ID: 

SampU Date: 

Parmiuter 

WN-2A 

GW-lOOSOO-WP-026 

lQ/8/2000 

WN-2A 

GW-IOOSOO-WP-027 

1442000 
DupL 

WN-2A 

GW-lOllOO-WP.065 

10/11/2000 

WN-2A 

GW-I01300-WP-093 

14242000 

WN-2A 

GW-lOlSOO-WP-121 

14242000 

WN-2A 

GW-lOlSOO-WP-160 

14242000 

WN-2A 

GW-102000-W-1S5 

14242000 

Unit 

Volat i le 

1,1,1-Trichloroethane 

l,l,Z2-Tetrachloroethane 

l,1>TrichIoix)ethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dlchloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomettiane 

Carbon disulfide 

Carbon tetrachlonde 

Chlorobenzene 

Chlorobromomethane 
Chloimthane 

Chloroform 
Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

trans-l,2-Dichloroethene 

brans-13-Dichloropropene 
Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Snni - VolatiUs 

l,Z4-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Trichlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-DimethylphenDl 

Z4-Dmitrophenol 

Z4-Dinih-otoluene 

Z6-Dinitrotoluene 

2-Chloronaphthal$ne 
2-Chlorophenol 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

NDO.O) 

NDO.O) 

ND(1.0) 

ND(1.0) 

ND(1.0) 

NDO-O) 

ND(1-0) 

ND(5-0) 

NDp-O) 

ND(5-0) 

5-1 

15 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-O) 

NDO-O) 

NDO-O) 

4.7 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

4-1 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

ND(IOO) 

230 

ND(2S0) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-O) 

ND<1.0) 

NDO-O) 

ND(5-0) 

ND(5,0) 

ND(5-0) 

5-8 

15 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

4-7 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

4-0 

ND050) 

NDO50) 

ND(150) 

ND050) 

ND(3S0) 

ND(150) 

ND(150) 

290 

ND(380) 

NDO50) 

NDO50) 

NDO50) 

ND050) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5.0) 

NDp.0) 

NDp.O) 

S 3 

14 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO.0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

4-4 

ND(1.0) 

NDO-O) 

NDO-O) 

NDO-O) 

3-8 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5.0) 

ND(5.0) 

ND(5-0) 

NDp-D) 

13 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

4-0 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

3 3 

ND050) 

ND050) 

ND(150) 

ND050) 

ND(3S0) 

ND050) 

ND050) 

210 

ND(380) 

ND050) 

ND050) 

ND(150) 

ND050) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDP-O) 

NDp.O) 

NDp-0) 

ND(5.0) 

13 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(10) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1.0) 

NDO-O) 

NDO-O) 

NDO-O) 

4-4 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

3-7 

ND(10) 

ND(10) 

ND(IO) 

NDOO) 

ND(25) 

NDOO) 

NDOO) 

180 

ND(25) 

NDOO) 

ND(10) 

ND(10) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

14 
NDO.0) 

NDO.0) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.0) 

NDO-O) 

NDO-O) 

NDO-O) 
NDO-O) 

NDO-O) 

43 
NDO-O) 

NDO-O) 

NDO-O) 

ND(1-0) 

4-0 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

NDOOO) 

170 
ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

If llA-XT-OcUX.200WVN.2A i m l 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

ND(l-0) 

NDO-O) 

NDOO) 

NDpO) 

NDpO) 
NDp-O) 

5-1 
14 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 
NDO-O) 
NDOO) 

NDO-O) 

ND(l-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 
ND(l.O) 

NDO-O) 

4-1 
ND(l-0) 

NDOO) 

ND(l-0) 

NDO-O) 

3-8 

NDOOO) 

NDOOO) 

NDOOO) 

ND(10a) 

ND(250) 

NDOOO) 

NDOOO) 

160 
ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

StmUmmir?. 
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TABLE F.6 Page 2 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 

Sntiiple ID: 

Santple Date: 

Paranuter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitroamline 

2-Nibrophenol 

33-Dichlorobenzidine 

3-Nifroaraline 

4,6-Dlnitro-2-methylphenol 
4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nib^aniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fI uoranthene 

Benzo(g,h,i)perylene 

Benzo(k)nuoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chiysene 

Dibenz(a,h)anthracene 
Dibenzohiran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,23-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nih-osodi-n-propylamine 

Fentachlorophenol 

Fhenanthrene 
Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/V 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

WN-2i4 

GW-100800-WP.416 

14^000 

NDOOO) 

720 
ND{250) 

NDOOO) 

NDOOO) 

ND{250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

880 
ND(250) 

ND(250) 

NDOOO) U] 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 
NDOOO) 

ND(250) 

NDOOO) 
610] 

ND(IOO) 

WN-2A 

GW-IOOSOO-WF-OIT 

14^/2000 

DupL 

ND(150) 

980 
NDP80) 

ND050) 

ND050) 

NDP80) 

ND(380) 

ND050) 

ND050) 

ND050) 

ND(150) 

1400 

ND(380) 

ND{380) 

NDO50) UJ 

NDO50) 

ND050) 

ND050) 

NDO50) 

ND050) 

NDO50) 

ND050) 

ND050) 

300 
ND050) 

ND050) 

ND050) 

ND(150) 

ND050) 

ND050) 
ND050) 

ND050) 

ND(150) 

NDO50) 

ND050) 

ND050) 

ND050) 

ND050) 

ND(150) 

ND050) 

ND050) 

ND050) 

ND050) 

ND(150) 

NDO50) 

ND050) 

ND050) 

NDP80) 

ND050) 

1400 

ND050) 

WN-2A 

GW-lOllOO-WP^eS 

1Q/1V2000 

ND(200) 

710 
ND(500) 

ND(200) 

ND(200) 

NDpoO) 
ND(500) 

ND(20O) 

ND(200) 

ND(200) 

ND(200) 

840 
ND(500) 

ND(500) 

ND(200)UJ 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(2O0) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

400 
ND(200) 

WN-2A 

GW-lOT3flO-WP.093 

14232000 

NDO50) 

750 
NDP80) 

ND050) 

NDOSO) 

NDP80) 

NDP80) 

ND050) 

ND050) 

ND(150) 

ND050) 

960 
ND(380) 

ND(380) 

ND{150) 

NDOSO) 

ND050) 

ND050) 

ND(150) 

ND050) 
ND(150) 

ND050) 

ND050) 

NDOSO) 

NDOSO) 

NDOSO) 

NDO 50) 

ND050) 

NDOSO) 

ND(150) 
ND(150) 

ND050) 

ND(150) 

ND(150) 

ND050) 

ND050) 

NDO50) 

NDO50) 
NDOSO) 

NDOSO) 

ND(150) 

ND(150) 

NDOSO) 

ND050) 

NDOSO) 

NDOSO) 

ND050) 

NDP80) 

NDOSO) 
490 

NDO50) 

WN-2A 

GW-lOlSOO-WP-121 

14242000 

NDOO) 

630 
ND(2S) 

NDOO) 

NDOO) 
ND(25) 

ND(25) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

830 
ND(25) 

ND(25) 

NDOO) 
ND(10) 

NDOO) 
ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
NDOO) 

NDOO) 

NDOO) 

NDOO) 
ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
ND(25) 

NDOO) 

zra 
NDOO) 

WN-2A 

GW-101800-WP-160 

10242000 

NDOOO) 

680 
ND(2S0) 

NDOOO) 

NDOOO) 

ND(250) 

ND{250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

780 
ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 
NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

290 
NDOOO) 

WN-Zi 

GW-IO2OOO-V1IP-IS5 

14242000 

ND(IOO) 

600 
ND{250) 

NDOOO) 

NDOOO) 

ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

640 
ND(2S0) 

ND(2S0) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 
NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

ND(100) 

ND(IOO) 

ND(250) 

NDOOO) 
210 

NDOOO) 

qPl t A.XT4MDK2aoa-WN 2A wtn i 



TABLE F.6 Page 3 of 12 

GROUNDWATER ANAL\. _AL RESULTS - WN-2A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 

SantpUID: 
SantpUDate: 

Pamtneter 

MetaU 

Arsenic 

General Chemistry 

j \mmoma 

Cyanide (total) 

Phenolics ^ota l ) 
Thiocyanate 

Unit 

ug /L 

mg /L 

m g / L 

mg /L 

m g / L 

WN-2A 

GW-lOOSOO-n 

1442001 

530 

28 
0-066 J 

3-9 
6900 

WN-2A 

GW-100800-WP-027 

1442000 

DupL 

WN-2il 

GW-101100-WP-0fi5 

1421/2000 

WN-2A 

GW-101300-WP-093 

14142000 

WN-2A 

GW-IOISOO-WP-IZI 

14242000 

WN-Zl 

GW-lOMOO-WP-160 

14142000 

WN-2A 

GW-102000-WP-lSS 

14242000 

520 500 540 550 550 590 

24 26 21 15 
0 042] 0-060 0-051 0-031 

3-7 4-0 14 Z6] 
140 190 54 46 

14 J 
ND(0-050) UI 

Z4 
29 

. 
ND(O-OIO) 

Zl 
25 

.-J,fc. 
qOI I A-XTOaO«c2000-WN-3A wout Biooikb BMI FTanm 

01/22/2)01 



TABLE F.6 Page 4 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatiotu 

SampU ID: 

Sample DaU: 

Paranuter 

VolatiUs 
1,1,1-Tnchloroethane 

l,1,Z2-Teb-achloroethane 

l,W-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroeth>ne 

1,2-Dichloropropane 

2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 

Bromomethane 
Carbon disulfide 

Carbon tebuchlonde 

Chlorobenzene 
Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 
cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 
Tetrachloroethene 

Toluene 

trans-l,2-Dichloroelhene 

frans-13-Dichloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Saui - VolatiUs 

1,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

l,4-Dichloroben«ne 

Z43-Tnchlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 
Z4-Dimbvtoluene 

Z6-Dinib-otoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
og/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN.2A 
GW-102200-WF-205 

1422/2000 

NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
ND(l-O) 
NDO-O) 
NDP-O) 
ND(5 0) 
NDp-0) 
NDP-O) 

14 
NDO-O) 
NDO-O) 
ND(I-O) 
NDO-O) 
NDO-O) 
ND(l-0) 
ND(10) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDOO) 

NDO-O) 
ND(I-O) 
NDO-O) 
NDO-O) 

4-1 
ND(I-O) 
NDO-O) 
NDO 0) 
NDO-O) 

33 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

NDOOO) 

180 

ND(2S0) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

WN-2A 

GW-102600-WP-275 

14242000 

WN-2A 

GW-102800.WP-313 

14242000 

WN-2A 

GW-103000-WP.3S6 

14342000 

NDO-O) 

ND(l-0) 

NDOO) 

ND(l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

NDP-O) 

ND(5-0) 

NDP-O) 

12 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

ND(1-0) 

ND(1.0) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

3-4 

ND(1.0) 

NDO-O) 

NDO-O) 

ND(1-0) 

3.2 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(75) 

ND<30) 

NDpO) 

130 

ND(75) 

ND(30) 

ND(30) 

ND(30) 

NDpO) 

WN-2A 

CW-llOlOO-WP-389 

llA^OOO 

WN-2A 
GW-110300LWP-422 

11/3/2000 

WN-2A 

GW-1I0500-WP-455 

11/42000 

ND(10) 

NDO.O) 

NDO.O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDp.a) 

ND(5-0) 

NDp-0) 

NDp.O) 

10 

NDO.O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

ND(1.0) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

Z8 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

Z8 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(75) 

ND(30) 

ND(30) 

72 

ND(75) 

NDPO) 

NDpO) 

Mr)(30) 

0) 



TABLF F.6 P a f ^ of 12 

GROUNDWATER ANAL\ x *CAL RESULTS - WN-2A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 

SampU W : 

SampU D a t a 

Parameter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nibt>aniline 

2-Nib-ophenol 

33'-Dichlorobenzidine 

3-Nibtiamline 

4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-NitToaniltne 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bts(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 
Carbazole 

Chiysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

IndenoO,2,3-cd)pyrene 

Isophorone 

Naphthalene 

Nibobenzene 

N-Nitrosodi-n-propylamine 

N-Nita-osodiphenylamine 

Fentachlorophenol 

Phenol 

Pyrene 

Unit 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 
ug /L 

u g / L 

ug/L 

WN-2A 

GW-102200-WP-20S 

I422/ZOOO 

NDOOO) 

620 
ND(250) 

NDOOO) 

NDOOO) 

ND(250) 

ND(250) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

290 
ND(250) 

ND(2S0) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

ND(100) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 
NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

210 
NDOOO) 

WN-2A 

GW-102600-WP-275 

14242000 

WN-2A 

GW-102SOO-WP-313 

14242000 

WN-2A 
GW-103000.WP.356 

14342000 

NDpO) 

320 

ND(75) 

NDpO) 

NDpO) 

ND(75) 

ND(75) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

250 

ND(75) 

ND(75) 

NDpO) 

NDpO) 

NDpO) 

ND(30) 

ND(30) 

ND(30) 

NDpO) 

ND(30) 

ND(30) 

ND(30) 

NDpO) 

ND(30) 

ND(30) 

ND(30) 

NDpO) 

ND(30) 

NDpO) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

NDpO) 

NDpO) 

ND(30) 

NDpO) 

NDpO) 

ND(30) 

NDpO) 

ND(30) 

ND(30) 

ND(30) 

ND0O) 

ND(30) 

ND(75) 

NDpO) 

62 

ND(30) 

WN-2A 

GW-110100LWP-3S9 

11/1/2000 

WN-2A 
GW-110300-WP-422 

11/3/2000 

WN-3A 

GW-1I0500-WP-455 

11/5/2000 

NDpO) 

120 

ND(75) 

ND(30) 

ND(30) 

ND(75) 

ND(75) 

ND(30) 

NDpO) 

NDpo) 

ND(30) 

60 

ND(75) 

ND(7S) 

NDpO) 

ND(30) 

ND(30) 

NDpO) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND{30) 

ND(30) 

NDpO) 

ND(30) 

NDpO) 

ND(30) 

ND(30) 

NDpo) 

ND(30) 

ND(30) 

NDpO) 

NDpo) 

NDpO) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND0O) 

NDPO) 

ND(75) 

NDpO) 

ND(30) 

ND(30) 

I]OI1A-XT-OCIOK2000.WN-2A m n l Bronldi md FPinaii 

http://GW-103000.WP.356


TABLE F.6 Page 6 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 
SantpUID: 

SantpUDate: 

Paranuter 

MetaU 

Arsenic 

Gateml Chauistry 

Ammonia 

Cyanide (total) 
Phenolics (Total) 

Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 

mg/L 

mg/L 

WN-2A 

GW-102200-WP 

14222000 

-

17 
ND(0-010) 

1-7 

-

WN-2A 

CW-102600tWP-275 

14242000 

600 

WN-2A 

GW-ia2S00-WP-,313 

14242000 

590 

18 

ZO 

15 

0.78 

WN-2A 

GW.ia3000-WP-356 

14342000 

690 

15 

0-041 

ZO 

51 

WN-2A 

GW-II0100-WP-3S9 

lVl/2000 

590 

WN-2A 

GW-lia300-VW>-422 

11/3/2000 

670 

15 

0.76 

13 

0-59 

WN.2A 

GW-Iia500-WP-455 

11/42000 

720 

16 

ND(0.010) 

Z2 

1.6 

igOllA.XTXUD>200O.WN-2A mul Bn»ild..iidFPuui. 



TABLE F.6 

GROUNDWATER ANAL\ ..^JAL RESULTS - WN-2A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Pap-' 'of 12 

SantpU Locattoiu 
SampU W: 
SampU DaU: 

Pamnuter 

Volattles 
L1,l-Trichloroethane 
1,1,24-Tetrachloroethane 
1,1,2-Tnchloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-DichloroeUiane 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromofonn 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform 
Chloromethane 
as-l,2-Dichloroethene 
cis-13-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chlonde 
Styrene 
Tebachloroethene 
Toluene 
b-ans-l,2-Dichloroethene 
trans-13-Dichloropropene 
Tnchloroethene 
Vinyl chloride 
Xylene (total) 

S<ini-Vol«t«M 
l,Z4-Trichlorobenzene 
1,2-Dichlorobenzene 
13-Dlchlorobenzene 
1,4-Dichlorobenzene 
Z4,5-Trichlorophenol 
Z4,6-Trichlorophenol 
Z4-Dichlorophenol 
Z4-Dimethylphenol 
Z4-Dinilrophenol 
Z4-Dinibotoluene 
Z6-Dinitaotoluene 
2-ChloronaphthaIene 
2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2A 
G»V-1I0700-WP-4SI 

11/7/2000 

WN-2A 
GW-I10900-WP.S08 

11/9/2000 

WN-2A 
GW-111200-WP-Sa 

11/13/2000 

WN-2A 
CW-111400-WP-SSl 

IV242000 

WN-2A 
CW-111600-WP.614 

1VI42000 

WN-2i4 
GW-II1700.WP-«7 

11/17/2000 

WN-2A 
GW-1I1900-WP.659 

11/I9/2O0O 

tfil 1A-XT-(X10K2DOO.WN.2A woul Bnanld . u i d FPan im 



TABLE F.6 Page 8 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 
SantpUID: 
SantpU Data 

Pamnuter 
2-Methyl naphthalene 
2-Methylphenol 
2-Nihx)andine 
2-Nib'ophenol 
33'-Dlchlorobenzidine 
3-NitaDamline 
4,fr-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)peiylene 
Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroi5opropyl)ether 
bis(2-EUiylhexyl)phthalate 
Butyl benzylphthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anlhracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Dl-n-butylphthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,23-cd)pyrene 
Isophorone 
Naphthalene 
NIbubenzene 
N-Nitrosodi-n-propylamine 
N-NihT»odiphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2A 
GW-110700-WP.4S1 

13/7AOO0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-2A 
GW-1I0900LWP-508 

11/32000 

WN-2A 
CW-1I1200-WP-54S 

11/13/2000 

WN-2A 
GW-I11400-WP-5S1 

11/242000 

WN-2A 
GW-II1600-WP.£I4 

11/142000 

WN-2A 
GW-111700-WP-627 

11/27/2000 

WN-2A 
GW-I11900-WP-659 

ll/ia/2000 

d)11A-XT-OctD«2000-VVN.2A wa t t t b r m i a . . -A F P . . . 
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GROUNDWATER ANAL. JAL RESULTS - WN-2A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Location: 

SatnpU ID: 

SantpU D a t a 

Paranuter 

MetaU 

Arsenic 

General ChauUtry 
Ammonia 

Cyanide (total) 

Phenolics (Total) 
Thiocyanate 

Unit 

u g / L 

m g / L 

m g / L 

m g / L 

m g / L 

WN-2A 

GW-I10700-WP-4S1 

IV7y20OO 

680 

11 

-
038 

-

WN-2A 

GW-110900-WP-SOa 

11/32000 

660 

16 

-
037 

-

WN-2i4 

GW-111200-WP-S4S 

11/13/2000 

640 

52 

-
0.77 

-

WN-2A 

GW-111400-WP-5S1 

ll /H/2000 

710 

11 

-
0.21 

-

WN-2A 

GW-111600-WP-614 

11242000 

730 

11 

-
0.11 

-

WN-Z4 

GW-111700-WP-627 

11/17/2000 

720 

11 

. 
0.16 

-

WN-2A 

GW-11I900-WP.659 

H/19AO00 

730 

8.2 

-
0.13 

. 

q011A-XTOc(Dw2D00-WN-2A wout Bramlda and F P a r a m 

01/22/2001 



TABLE F.6 

GROUNDWATER ANALYTICAL RESULTS - WN-2 A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 10 of 12 

Soiiiple Locat«oii: 
Sample ID: 
Sample Date: 

Paranuter 

VolatiUs 
1,1,1-Tnchlorocthane 
l,l,Z2-Tetachloroethane 
1,L2-Tnchloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-DichloFOethane 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Cnjorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-13-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
ta'ans-l,2-Dichloroethene 
tran5-13-Dlchloropropene 
Tnchloroethene 
Vinyl chloride 
Xylene (total) 

Saiu'-VoI/itito 
1,Z4-Trichlorobenzene 
1,2-Dichlorobenzene 
13-Dichlorobenzene 
1,4-Dichlorobenzene 
Z43-Trichlorophenol 
Z4,6-Tnchlorophenol 
Z4-Dichlorophenol 
Z4-Dimethylphenol 
Z4-Dinitrophenol 
Z4-Dinih-otoluene 
Z6-Dinitaotoluene 
2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2A 
GW-12I800-WP-704 

12/242000 

ND(l.O) 
ND(1.0) 
ND(l.O) 
NDO.O) 
NDO.O) 
NDO.O) 
NDO.O) 
ND{5.0) 
ND(5.0) 
ND(5.0) 
ND(5.0) 

7.6 
NDO.O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 

NDO-O) 
NDO-O) 

1-7 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
ND(l-0) 

13 
NDOO) 
NDO-O) 
NDO-O) 
ND(ZO) 
ND(ZO) 

NDOO) 
NDOO) 
NDOO) 
ND(IO) 
ND(25) 
NDOO) 
NDOO) 
26 

ND(2S) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 



l A K L U f . b Page 11 of 12 

GROUNDWATER ANAL. JAL RESULTS - WN-2A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 

SantpUID: 

SampU D a t a 

Paranuter 

2-Methyl naphthalene 

2-MeUiylphenol 

2-Nitroaniline 

2-NitaDphenol 

33'-Dichlorobenzidine 

3-Nitai>aniline 

4,6-Dinib'0-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chlon>-3-methylphenol 
4-ChIoroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)nuoranthene 

Benzo(g,h,i)peiylene 

Benzo(k)fluoranthene 

bis(2-C:hloroethoxy)methane 
bis(2-Chloroeaiyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 
Carbazole 

Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthalate 

Dimethyl phthaUte 
Di-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 

Indeno(l,Z3-cd)pyrene 
Isophorone 

Naphthalene 

Nitrobenzene 

N-NihDsodi-n-propylamine 

N-Nitrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 
u g / L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-2A 

GW-121S0O. WP-704 

1^242000 

NDOO) 

NDOO) 

ND(25) 

NDOO) 

NDOO) 

ND(25) 

ND(25) 

ND(10) 

ND(IO) 

ND(IO) 

NDOO) 

NDOO) 

ND(25) 

ND{2S) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

ND(IO) 

NDOO) 

NDOO) 

ND(10) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
ND(IO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

ND{25) 

NDOO) 

NDOO) 

NDOO) 

^ 1 lAOrrOnrteaOCP.WN-2A woul Bmmlda and Fraram 
01/21/3001 



TABLE F.6 Page 12 of 12 
i J.-

GROUNDWATER ANALYTICAL RESULTS - WN-2A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 
SantpU ID: 
SantpU Data 

Parameter 
MetaU 
Arsenic 

General autnistry 
Ammoma 
Cyanide (total) 
Phenohcs aotal) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2/ 
GW-121«00-t 

1^420 

730 

8-2 
0-062 
0-074 
1-7 

i|011A-XT-OCIOK2000-WN-2A woul Bnoiida and FTaranu 



l - A D L C r . / Pagp 1 of 12 

GROUNDWATER ANAL JAL RESULTS - WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatiotu 

SantpUID-

SantpU DaU: 

Parameter 

Volattles 

1,1,1-Tnchloroethane 

l,1,Z2-Teh-achloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroelhene 
1,2-Dichloroethane 

1,2'Dichloropropane 

2-Butanone 

2-Hexanone 

4-MeUiyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disultide 
Carbon teta-achloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

(3iloromethane 
cis-l,2-Dlchloroethene 

ci5-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Teb-achloroethene 

Toluene 

trans-l,2-Dichloroethene 

trans-13-Dichloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Saul - Volattles 
l,Z4-TnchIorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dimbophenol 

Z4-Dinitrotoluene 

Z6-Dinitaotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

umt 

ug /L 

Ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2B 
GW-lOOSOO-Wl 

l(V8/2OO0 

ND(l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

24 
97 

NDO-O) 
NDO-O) 

NDO-O) 
4-9 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 
ND(1-0) 

-
1-7 

NDOO) 

3-0 
ND(I-O) 

26 
NDO-O) 

NDO.0) 

NDO-O) 

ND(l-O) 
19 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

NDOOOO) 

1600 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

WN-2B 

CW-IOIIOO^ WP-066 

1421/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDpO) 

ND(5-0) 

ND(5-0) 

15 

75 

NDOO) 

NDO-O) 

NDO-O) 

1-4 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

1-6 
NDO-O) 

23 
NDO-O) 

19 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

15 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

WN-2B 

CW-IOUOO. WP-094 

14242000 

NDO.0) 

NDO.0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDp-0) 

NDp-0) 

ND(5.0) 

9.6 
57 

NDO.0) 

NDO.0) 

NDO-O) 

1-4 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1-0) 

NDO-O) 

NDO-O) 

ND(l-0) 

1-2 

NDO-O) 

1 3 

NDO-O) 

15 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1-0) 

12 

ND(500) 

ND(SOO) 

ND(500) 

NDpOO) 

ND0300) 

NDPOO) 

ND<500) 

710 

ND0300) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

WN-2B 

GW-iai500-WP-122 

14142000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

ND(5.0) 

NDp.0) 

NDp.O) 

10 
52 

NDO.0) 

NDO-O) 

NDO-O) 

NDO.O) 

ND(l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-O) 

NDOO) 

NDO-O) 

NDO-O) 

1-1 

NDO-O) 

1.7 

NDO-O) 

14 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

11 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(1300) 

ND{SOO) 

NDpOO) 

ND(500) 

ND0300) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

WN-2B 

GW-lOlSOO-WP-161 

14142000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-O) 

NDO-O) 

ND(5-0) 

NDp.O) 

ND(5-0) 

7-1 

41 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

1 3 

NDO-O) 

11 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

8-9 

NDpOO) 

NDpoO) 
ND(500) 

ND(500) 

ND(1300) 

ND(500) 

NDpOO) 

ND(500) 

NDO300) 

ND(SflO) 

ND(500) 

NDpOO) 

ND(500) 

WN-2B 

GW-102000-WP-1S6 

14242000 

WN-2B 

GW-102200-WP-206 

1422/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDP-O) 

ND(5-0) 

ND(5.0) 

63 
38 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 
NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

1.2 
NDO.0) 

10 
NDO.0) 

NDO.0) 

NDO.0) 

NDO-O) 

83 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDO300) 

NDpOO) 

ND(500) 

NDpOO) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(S.O) 

NDP-O) 

ND(5.0) 

6-6 
35 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1.0) 

ND(1-0) 

NDOO) 

NDOO) 

NDO-O) 

1-2 
NDO-O) 

9-1 
NDOO) 

NDO-O) 

ND(1.0) 

ND(1-0) 

8-2 

ND050) 

ND(150) 

ND(150) 

NDOSO) 

ND(380) 

NDOSO) 

NDOSO) 

160 
NDPSO) 

ND050) 

ND050) 

NDOSO) 

ND(150) 

^12A-Xr.OctDK200O.WN.2B mul BnnUt u d r P u m i 



TABLE F.7 Page 2 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 

SantpUID: 

Sample Date: 

Paranuter 

2-Methyl naphthalene 

2-Methylphenol 

2-Niboaniline 

2-Nitrophenol 

33'-Dichlorobenzidine 

3-Nitroamline 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peiylenc 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bisa<liIoroethyl)ether 

bis(2-Chlorolsopropyl)ether 

bis(2-Ethylhexyl)phlhatate 

Butyl benzylphthalate 

Carbazole 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phttiatate 

Di-n-butylphthalate 

Di-it-octyl phthalate 
Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno0,23^d)pyrene 

Isophorone 
Naphthalene 

Nibobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodlphenylamine 
Fentachlorophenol 

Fhenanthrene 

Phenol 
Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

Ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-2B 

GW-IOOSOO-WP-02S 

1442000 

NDOOOO) 

4700 

ND(2500) 

NDOOOO) 

NDOOOO) 

ND(2500) 

ND(2500) 

ND(1000) 

NDOOOO) 

ND(1000) 

NDOOOO) 

12000 

ND{2500) 

ND(2500) 

NDOOOO) UJ 

ND(1000) 

ND(1000) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 
NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 
ND(IOOO) 

ND(IOOO) 

ND(1000) 

NDOOOO) 
ND(2500) 

NDOOOO) 

16000 
ND(1000) 

WN-2B 

GW-lOlIOO-WP-066 

1421/2000 

NDOOOO) 

3400 

ND(2500) 

NDOOOO) 

NDOOOO) 

ND(2500) 

ND(2SO0) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

9300 

ND(2500) 

ND(2500) 

NDOOOO) U] 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

ND(1000) 

ND(1000) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

ND(2500) 

ND(IOOO) 

12000 

NDOOOO) 

WN-2B 

GW-I0I300-WP-094 

l im^OOO 

ND(500) 

2300 

ND0300) 

ND(500) 

ND(500) 

ND0300) 

ND03flO) 

ND(500) 

ND(SOO) 

NDpOO) 

ND(500) 

6900 

ND0300) 

ND0300) 

ND(S00) 

NDpoO) 

NDpOO) 

ND(500) 

NDpOO) 

ND(500) 

ND(SOO) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND{500) 

NDpoO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDpoO) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(SOO) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND0300) 

ND(500) 

8000 

ND(500) 

WN-2B 

GW-1015aO-WP-122 

1Q242000 

ND(500) 

1500 

ND0300) 

ND(500) 

ND(500) 

ND0300) 

ND(1300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

4800 

ND0300) 

NDO300) 

ND(500) 

ND(500) 

ND(S00) 

ND(500) 

ND(S00) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(S00) 

ND(SOO) 

NDpOO) 

ND(SOO) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

NDpOO) 

ND0300) 

ND(S00) 

5200 

ND(500) 

WN-2B 

GW-l(n800-WP-161 

14242000 

ND(S00) 

930 

ND0300) 

NDpoO) 

NDpOO) 

ND0300) 

ND0300) 

ND(SOO) 

ND{500) 

ND(500) 

ND(500) 

2900 

ND(1300) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDPOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(SOQ) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

NDPOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(300) 

ND0300) 

ND(500) 

2500 

ND(500) 

WN-2fl 

GW-102000.WP-186 

14242000 

ND(500) 

830 

NDO30O) 

ND(SOO) 

ND(500) 

ND(1300) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

2300 

ND0300) 

NDO300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(SOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND{500) 

ND(500) 

ND(SOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND0300) 

NDpOO) 

1800 

NDpOO) 

WN-2B 

GW-102200-WP-206 

1422/2000 

ND050) 

440 

ND(380) 

NDO50) 

NDOSO) 

ND(380) 

NDP80) 

ND050) 

NDO50) 

NDOSO) 

NDOSO) 

1200 

ND(380) 

ND(380) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

NDO 50) 

ND050) 

NDOSO) 

NDOSO) 

NDOSO) 

ND(150) 

NDOSO) 

NDOSO) 

NDO50) 

NDOSO) 

NDOSO) 

ND(150) 

ND050) 

ND(150) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

NDO50) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

ND(380) 

ND050) 

980 

NDOSO) 

i|012A-Xr.OclDK2DOO.WN-2B woul B m n l d . uu j F P . n 



TABLE F.7 Pap'»'^ofl2 

GROUNDWATER ANAL. JAL RESULTS - WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatiotu 
SantpUID: 
SampU Date: 

Pamtneter 
MetaU 
Arsenic 

Geneml Chauistry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2B 
GW-100800-WP-028 

144^000 

670 

150 
0-080] 

85 
340 

WN-2fl 
GW-lOllOO-WP.066 

1411/2000 

760 

110 
0.10 
140 
350 

WN-2B 
CW.I0I300U WP-094 

14142000 

800 

78 
ND(0.010) 

39 
90 

WN-2B 
CW-101500-WP-122 

14142000 

790 

72 
0.050 
26J 
63 

WN-2B 
GW-10MOO.WP.161 

14242000 

720 

48J 
0.054 J 

13 
43 

WN.2B 
GW-I02«»-WP-IS6 

14242000 

700 

-
ND(O.OIO) 

93 
34 

WN-2B 
GW-102200. WP-206 

1422/2000 

-

33 
ND(0.010) 

4.9 

-

i|012A-XT-OaDac2000-WN-2B went BratnUW and F F a n a n 

http://GW-10MOO.WP.161


TABLE F.7 Page 4 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatioir 

Santple ID: 

SantpU Da ta 

Paranuter 

VolatiUs 
1,1,1-Trichloroethane 

1,1,2,2-Tebachloroelhane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroelhene 

1,2-DichloiDethane 

U-Dichloropropane 

2-Butanone 
2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulfide 

Carbon tetrachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 
Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 
Tetrachloroethene 

Toluene 

ta-ans-l,2-Dichloroethene 

h-ans-13-Dichloropropene 
Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Sam - VoUttles 

l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzcne 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Z4,5-Trichlorophenol 

Z4,6-Tnchlorophenol 
Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-Dmilrololuene 

Z6-Dinitrotoluene 

2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

WN-2B 

GW-102600-WP-276 

14242000 

WN-2B 

GW-102S00-WP-^314 

14242000 

WN-2B 

GW-103000-WP-J57 

14342000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1-0) 

ND(LO) 

NDO-O) 

NDp-0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

23 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO.0) 

NDO.0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

5 3 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

5-7 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

NDOOO) 

140 

ND(2S0) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

WN-2B 

GW-I03000-WPn362 

14342000 

WN-2B 

GW-I1OI0O-WP-J9O 

11/1/2000 

WN-2B 

GW-110300.WP-423 

11/3/2000 

WN-2B 

GW-lIOSOO-WP-456 

1 1 ^ 0 0 0 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

ND(l-0) 

ND(l-0) 

NDO-O) 

ND(5.0) 

NDpO) 

NDp-0) 

ND(5-0) 

21 

NDO-O) 

NDO-O) 

ND(l-0) 

NDOO) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO 0) 

NDOO) 

NDO-O) 

NDO-O) 

ND(1.0) 

4-1 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

5-1 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

NDpOO) 

ND(200) 

ND(200) 

ND(200) 

NDpOO) 

ND(200) 

ND(20O) 

MD(200) 

^00) 



1 ABLt F.7 Pagp "̂  of 12 

GROUNDWATER ANAL\ . JAL RESULTS - WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 
SantpUID: 

SantpU D a t a 

Parameter 

2-Methyl naphthalene 

2-Methylphenol 

2-Niboaniline 

2-NibBphenol 

33'-Dichlorobenzidine 

J-Nitroaniltne 

4,6-Dinitax>-2-methylphenol 

4-Bromophenyl phenyl ether 

4-ailoro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitavamline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

i^nthracene 

Benzo(a)anthracene 
Benzo{a)pyrene 

Benzo(b)fluoranthene 

Benio(g,h,i)perylene 

BeMO(k)nuoranlhene 

bis(2-ChIoroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-£thylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 
Phenol 

Pyrene 

Unit 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 
u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

WN-2B 

GW-102600-WP-276 
14242000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

• 

WN-2B 

GW-102800-WP-31t 

14242000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
' 

WN-2B 

GW.103000-WP.357 

14342000 

NDOOO) 

350 
ND(2S0) 

NDOOO) 

NDOOO) 

ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

830 
ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOM) 
NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO 

NDOOO) 

ND(100) 

ND(250) 

NDOOO) 

430 
ND(100) 

WN-2B 

GW-103000-WF.3e2 

14342000 

• 

WN-2B 

GW-UOlOO-WP-390 

11/1/2000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-
. 
-
. 
. 
-
-
-
-
-
. 
-
-
-
. 
. 
-

WN-2B 

GW-U0300.WP-4I3 

11/3/2000 

-
-

WN-2B 

GW-1105fl0-WP-456 

11^2000 

ND(200) 

300 
ND(500) 

ND{200) 

ND(200) 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND{200) 

670 
ND(500) 

ND(S00) 

ND(200) 

ND(200) 

ND(200) 
ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(2fl0) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

200 
ND(200) 

i^l2A-XT-OcU>ic2a00-WN 28 woul Bromide m l FParuiu 

0I/22/2CDI 

http://GW.103000-WP.357


TABLE F.7 Page 6 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 
SampU ID: 
SantpU Date. 

Parmueter 
MetaU 
Aisenic 

Gateml Chauistry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Umt 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2B 
GW-ia2600-WP-276 

14242000 

580 

21 

-
5-4 

-

WN-2B 
GW-I02S00-WP.314 

14242000 

600 

17 

-
33 

-

WN-2B 
GW-I03000-WP.357 

14342000 

600 

17 
0-050 
Z9 
66 

WN-2B 
GW-ia3000-WP-J62 

1434200a 

360 

86 

. 
23 

-

WN-2B 
GW-IIOIOO.WP^90 

11/1/Um 

600 

12 

. 
Z3 

-

WN-2B 
GW-U0300-WP-423 

11/3/2000 

620 

U 

. 
1-6 

-

WN-2B 
GW-110500-WP-456 

11/42000 

640 

12 
0-050 
0-50 
1-6 



lAUl^tLt: / Page 7 of 12 

GROUNDWATER ANAL\ .AL RESULTS - WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpUID: 

SampU D a t a 

Parameter 

VoUttiles 

1,1,1-Trichloroethane 

l,1,Z2-TebachIoroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromofonn 
Bromomethane 

Carbon disulfide 

Carbon tetaachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 
Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Teta^chloroethene 

Toluene 

taans-li-Dichloroethene 

trans-13-Dichloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Seiiii - VolatiUs 

1,14-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophenol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinilrophenol 

Z4-Dinitrotoluene 

Z6-Dmibx)toluene 

2-Chloronaphthalene 

2-ailorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2B 
GW-1I0700-WP-4S2 

1V7/2000 

WN-2B 
GW-110900.WP-509 

llAt/2000 

WN-2B 

GW-1112O0-WP-549 

11/13/2000 

WN-2B 

GW-I11400-WP-S82 

11/11/2000 

WN-2B 

GW-111600-WP-615 

11/142000 

WN-2B 

GW-U1700-WP-62S 

11A7/2O00 

WN-2B 

GW-111900-WP.e60 

ll/lS/2000 

^2A-xr-C>:lO«2aQ0-WN-2B wou BranhU m l FPtnnt 
01/22/2001 
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GROUNDWATER ANALYTICAL RESULTS - WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 
SampU ID: 
SantpUDate 

Parameter 
2-Methyl naphthalene 
2-Methylphenol 
2-Nitroanillne 
2-Nitrophenol 
33'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitioaniline 
4-Nibophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(«)anthracene 
Benzo(»)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(l()fluoranthene 
bis(2-Chloroethoxy)methane 
bi5(2-Chloroethyl)ether 
bis(2-Chlorolsopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butyl benzylphthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Dl-n-butylphthalate 
Dl-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
HexachtoroeUiane 
Indeno(l,23-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
N-Nilrosodiphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2B 
GW-II0700-WP-4S2 

11/7/7000 

-
-
-
-
-
-
. 
-
-
-
. 
-
-
-
-
. 
-
-
-
-
-
-
-
. 
-
. 
. 
. 
. 
-
-
. 
. 
. 
. 
. 
. 
, 
. 
-
. 
. 
_ 
. 
. 
. 
, 
_ 
. 
_ 
-

WN-2B 
GW-I10900-WP-509 

1V9/2MB 

WN-2B 
GW-111200-WP-549 

iva/2ooa 

WN-28 
GW-I1I400-WP-S82 

11/142000 

WN-2B 
GW-III600-WP.6I5 

11/142000 

WN-2B 
GW-I1I700-WP.62S 

11/17/3000 

WN-2B 
GW-II1900-WP-660 

11242000 



TABLE F.7 Pap''Qofl2 

GROUNDWATER ANAL\ . .CAL RESULTS - WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 
Santple W: 
SampU Data 

Parmueter 
MetaU 
Arsenic 

Gateml Chauistry 
Ammonia 
Cyamde (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2B 
GW.110700-WP-482 

11/7/2000 

700 

10 

-
13 

-

WN-2B 
GW-110900-WP-509 

11/1^2000 

710 

11 

-
1-2 

-

WN-2B 
GW-111200.WP-549 

1V1*2000 

610 

15 

-
1-1 

-

WN-2B 
GW-111400-WP-5S2 

IV142000 

700 

11 

-
0-89 

-

WN-2B 
GW-11I600-WP.615 

11/242000 

790 

9.4 

-
0-98 

-

WN-2B 
CW-1I1700-WP-62S 

11/152000 

1100 

58 

-
21 

-

WN-2B 
GW-11I900-WP-660 

11/19/2000 

770 

17 

-
Z5 

-

i|n2A.Xr-OclOK2aXlWN-2B woul BnanU. wd FPuwi. 
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GROUNDWATER ANALYTICAL RESULTS - WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatioiu 

SantpUID: 
Sample D a t a 

Parameter 

Volattles 
1,Ll-Tnchloroethane 

l,lA2-Tetrachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroelhane 

1,1-Dichloioethene 
1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 
2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulfide 
Carbon tettachlonde 

Chlorobenzene 

Chlorobromomethinc 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 
Teb-achloroethene 

Toluene 

trans-1,2-DichIoroethene 

ta-ans-13-Dichloropropene 
Trichloroethene 

Vinyl chlonde 

Xylene (total) 

Sani - VolatiUs 

1,14-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophenol 

Z4,6-TnchIorophenol 
Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-Dinibt)toluene 

Z6-Dinib'otoluene 

2-Chloronaphthalene 

2-Chlarophenol 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

WN-2B 

GW-112000-WP-669 

11/242000 

WN-2B 

GW-1I27D0^WP.6S9 

11/27/2000 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

NDp-0) 

25 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1.0) 

5-5 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

6-0 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

NDpOO) 

ND{200) 

ND(200) 

250 

NDpOO) 

ND(200) 

ND(2aO) 

ND(200) 

ND(200) 

WN-2B 

GW-12]Sa0-WP-705 

12/18/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDp-0) 

ND(5-0) 

NDp-0) 

ND(5.0) 

22 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDCLO) 

NDO-O) 

5-0 

NDO-O) 

NDO-O) 

NDO-O) 

ND(ZO) 

4-2 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

NDpO) 

ND(20) 

ND(20) 

120 

ND(50) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 



lABLh 1-.7 

GROUNDWATER ANAL. JAL RESULTS-WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 11 of 12 

SantpU Locattoiu 
SantpUID: 
SantpU Date: 

Paranuter 
2-Methyl naphthalene 
2-Methylphenol 
2-Nitroanlline 
2-NihT)phenol 
33'-Dichlorobenzldine 
3-Nitroaniline 
4,6-Dlnltro-2-methyiphenol 
4-Bromophenyl phenyl ether 
4-ChlorO-3-methylphenol 
4-Chlon>aniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nib^oaniline 
4-Nibophenol 
Acenaphthene 
Acenaphthylene 
AnOiracene 
Beiizo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butyl benzylphthalate 
Carbazole 
Chrysene 
Dibenz(ji,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Dl-n-butylphthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,Z3<d)pyrene 
Isophorone 
Naphthalene 
Nibobenzene 
N-Nitrosodl-n-propylamine 
N-Nib-osodiphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unft 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2B 
GW-112000-WP-«69 

11/242000 

. 

. 
-
-
. 
. 
. 
-
. 
. 
. 
-
. 
-
-
-
-
-
. 
. 
. 
-
-
. 
. 
. 
-
-
. 
_ 
, 
_ 
. 
-
. 
. 
. 
. 
_ 
. 
_ 
. 
-
. 
. 
_ 
_ 
-
_ 
-
-

WN-2B 
GW-112700-WP-6S9 

11/27/2000 

ND(200) 
530 

NDpoO) 
ND(200) 
ND(200) 
ND(500) 
ND(500) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 

880 
ND(500) 
ND(500) 
ND{200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND{200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(500) 
ND(200) 

470 
ND{200) 

WN-2B 
GW-12U0O.WP-705 

12/242000 

ND(20) 
290 

NDpO) 
ND(20) 
ND(20) 
ND(50) 
ND(50) 
ND<20) 
ND(20) 
ND(20) 
ND(20) 

260 
ND(50) 
ND(50) 
ND(20) 
ND<20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND{20) 
ND(20) 
ND(20) 
ND<20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND<2a) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 
ND(20) 

23 
ND(20) 
ND(20) 
ND(20) 
NDpO) 
ND(20) 
ND(20) 
ND(20) 

i|OI2A XT-OcU3K200aWN-2B wool Bfomld. u d FPMWW 
01/22/2001 



TABLE F.7 Page 12 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 

SampU ID: 

SampU D a t a 

Parmueter 

MetaU 

Arsenic 

Gateml Otaitistry 
Ammoma 

Cyanide (total) 

Phenolics (Total) 

Thiocyanate 

Unit 

Ug/L • 

mg /L 

mg /L 

mg/L 

mg/L 

WN-2B 

CW-I12000-WP-669 

11/242000 

250 

26 

-
1-7 

-

WN-2B 

GW-112700. WP-6S9 

11/27/2000 

470 

21 
0-058 

23 
24 

WN-2B 

GW-12M00-WP-7DS 

13/18/2000 

400 

21 
0-056 

0-85 

6-7 

q012A-XT-OctOMdaCD-WN-2B woul B n m h k and FPanuni 



TABLF RS Pag*-" if 12 

GROUNDWATER ANALYinJAL RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Santple Locattoiu 

Santple ID: 

SampU D a t a 

Paranuter 

VobitiUs 

1,1,1-Tnchloioethane 

l,l,Z2-Tebachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichlorapropane 

2-Bubnone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tebachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-L2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Tebachloroethene 

Toluene 

biins-l,2-Dichloroethene 

bans-13-Dichloropropene 
Trichloroethene 

Vinyl chloride 

Xylene (total) 

Satti -VolatiUs 

l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z4,5-Trichlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

2.4-Dimethylphenal 

2,4-Dinitrophenol 

Z4-Dinib-otoluene 

Z6-Dlnlb'otoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-2C 

GW-IOOSOO-WP 

1442000 

ND(Z0) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND{ZO) 

ND(10) 

ND(10) 

NDOO) 

57 
210 

ND(ZO) 

ND(ZO) 

ND(ZO) 

68 
ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

-
ND{ZO) 

ND(ZO) 

6-6 
ND{ZO) 

82 
ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

40 

ND(SO0O) 

ND(SOOO) 

ND(5000) 

ND(5000) 

NDO3000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND03000) 

ND(SO0O) 

ND(5000) 

ND(500a) 

ND(5000) 

WN-2C 

GW-IOllOO-WP-067 

141V2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

NDO-O) 

NDP-O) 

NDP-O) 

ND(5-0) 

16 

88 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

1-2 

NDO-O) 

3-2 

NDO-O) 

25 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

21 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(20a0) 

ND(20aO) 

WN-2C 

GW-101300-WP-09S 

14242000 

NDO.0) 

NDO.0) 

NDO.0) 

NDO.O) 

NDO-O) 

NDO.0) 

NDO-O) 

ND(S-0) 

ND(5.0) 

NDp.O) 

7.6 

66 

NDO.0) 

NDO.0) 

NDO.0) 

NDO.0) 

NDO.0) 

NDO.0) 

NDO.O) 

NDO.0) 

NDO.0) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

2 3 

NDO.0) 

14 

NDO.0) 

NDO-O) 

NDO-O) 

NDO-O) 

16 

NDpOO) 

NDpoO) 

NDpOO) 

ND<500) 

ND0300) 

NDpOO) 

ND(500) 

690 

ND0300) 

NDPOO) 

ND(500) 

NDpOO) 

ND<500) 

WN-2C 

GW-101500-WP-I23 

14242000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDp-0) 

ND{5-0) 

ND(5.0) 

73 
54 

ND(l-0) 
NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

ZO 

NDO-O) 

11 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

15 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND0300) 

NDpOO) 

NDpOO) 

NDpOO) 

NDO300) 

ND(SOO) 

NDpOO) 

ND(500) 

NDpOO) 

WN-2C 

GW-101800-WP-162 

14142000 

NDO-O) 

NDO-O) 

ND(l-0) 

ND(1.0) 

NDO.O) 

NDO.O) 

NDO.0) 

ND<5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

41 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

ND<1.0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

1 3 

NDO-O) 

7 3 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

12 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDO300) 

NDpOO) 

ND(500) 

ND(500) 

ND(1300) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

WN-2C 

GW-102000-WP-I87 

14242000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

37 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

1-4 

NDO-O) 

6-6 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

11 

I>JD(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND{500) 

ND{200) 

ND(200) 

ND(200) 

ND(200) 

WN-2C 

GW-lfl2200-WP-207 

1422/2000 

NDO-O) 

ND(l-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5 0) 

NDpO) 

NDpO) 

NDp-0) 

33 

NDOO) 

NDO-O) 

NDO-O) 

NDOO) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO 0) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO.O) 

1.2 

NDOO) 

6 3 

NDO.0) 

NDO.O) 

NDO.O) 

NDO-O) 

9-9 

NDOSO) 

NDOSO) 

ND050) 

NDOSO) 

ND(380) 

NDOSO) 

ND(150) 

180 

ND(380) 

NDOSO) 

NDO50) 

NDOSO) 

ND050) 

q013A-XT-OcU>x2fl00-WN-2C wout Biamidi m d FPaiwm 



TABLE F.8 Page 2 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locattoiu 

Sample ID: 

SatupU D a t a 

Paranuter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitroaniline 
2-Nitrophenol 

33'-Dlchlorobenzidine 

3-Nitroanillne 

4,6-Dimtao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-oclyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobubd lene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,23-cd)pyrene 

Isophorone 

Naphthalene 
Nitrobenzene 

N-Nibosodi-n-propylamine 

N-Nib-osodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

WN-2C 

GW-IOOSOO-WP.029 

1442000 

ND(S000) 

10000 

ND(13000) 

ND(5000) 

ND(S000) 

ND03000) 

ND(13000) 

ND(5000) 

ND(5000) 

NDPOOO) 

NDpoOO) 

29000 

ND(13000) 

NDO3000) 

ND{5000) U] 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(S0OO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND<5000) 
ND(5000) 

ND(SOOO) 

ND{5000) 

ND{5000) 

ND(5000) 

ND{5000) 

ND{5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(5000) 

NDPOOO) 

ND{5000) 

ND(5000) 

ND(5000) 

ND(S000) 

NDO 3000) 

ND(5000) 

43000 

ND(5000) 

WN-2C 

GW-IOllOO.WP-067 

1421/2000 

ND(2000) 

,3000 

NDPOOO) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

8700 

ND(5000) 

ND(5000) 

ND(2000)U] 

ND(2000) 

ND(2000) 

ND{2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(70nfl) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(20nO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

11000 
ND(2000) 

WN-2C 

GW-10130Q-WP-095 

14142000 

ND(500) 

1800 

ND(1300) 
ND(500) 

ND(500) 

NDO300) 

NDO30O) 

NDpOO) 

NDpOO) 

ND(50O) 

ND(500) 

5300 

NDO300) 

ND0300) 

NDPOO) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpoO) 

ND(500) 

NDPOO) 

NDpOO) 

ND(500) 

NDpOO) 

ND(500) 

NDpOO) 

NDPOO) 

NDPOO) 

NDpOO) 

NDpOO) 

ND(500) 

ND{500) 

ND(500) 

ND(SO0) 

ND<500) 

NDPOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

NDpOO) 

,880 

NDpOO) 

NDpOO) 

NDpOO) 

ND0300) 

NDPOO) 

6100 

ND(500) 

WN-2C 

GW-10I500-WP-123 

14142000 

ND(500) 

1000 

NDO300) 

ND(500) 

ND(S00) 

NDO300) 

NDO300) 

NDpOO) 

NDPOO) 

NDpOO) 

ND(500) 

310O 

NDO300) 

ND0300) 

ND(500) 

NDPOO) 

NDPOO) 

ND(500) 

ND(SO0) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpoO) 

ND(500) 

ND(SOO) 

NDPOO) 

ND(500) 

ND(500) 

ND(SOO) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpoO) 

NDpOO) 

ND(S00) 

ND(500) 

ND(500) 

NDpOO) 

690 
ND(500) 

NDPOO) 

NDPOO) 
ND(1300) 

ND(500) 

3600 

ND(500) 

WN-2C 

GW-IOISOO. WP-162 

14242000 

ND(500) 

ND(SOO) 

NDO300) 

ND(SOO) 

ND(500) 

NDO300) 

ND0300) 

ND(500) 

NDpOO) 

ND(500) 

NDPOO) 

1400 

ND0300) 
ND0300) 

ND(500) 

ND(500) 

ND(500) 
ND(SOO) 

ND(500) 

ND(SOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDPOO) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(S0O) 

ND(500) 

ND(500) 

ND(SOO) 

ND(500) 

ND(500) 

NDpoO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

580 
NDPOO) 

NDPOO) 

ND(500) 

ND0300) 

NDpOO) 

1300 

ND(500) 

WN-2C 

GW-102000L WP-M7 

14242000 

ND(200) 

420 
ND(S00) 

ND(200) 

ND(200) 

ND{500) 

ND(500) 

ND<200) 

ND(200) 

ND(200) 

ND(200) 
1200 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

580 
ND(200) 

ND{200) 

ND(200) 

ND(SO0) 

ND(200) 

1100 

ND(200) 

WN-2C 

GW-102200-WP-207 

1422/2000 

ND(150) 

380 
NDP80) 

ND050) 

ND050) 

NDP80) 

ND(380) 

NDOSO) 

NDOSO) 

NDOSO) 

ND050) 

1100 

ND(380) 

ND(380) 

NDOSO) 

NDOSO) 

NDOSO) 

ND(150) 

ND(1S0) 

NDOSO) 

NDOSO) 
NDO 50) 

NDOSO) 
NDOSO) 

NDOSO) 

NDOSO) 

ND050) 

NDOSO) 

NDOSO) 

ND050) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

NDOSO) 

ND050) 

ND050) 

NDOSO) 

NDO 50) 

NDOSO) 

NDOSO) 

610 
NDOSO) 

ND(ISO) 

NDO50) 

ND(380) 

ND050) 

1000 

NDOSO) 

iA3A.Xr -OctDK2aDO.WN-2C«iu lB ioo iU.ndFnia in 



TABLE F.8 Page 3 of 12 

GROUNDWATER ANAL\. J U . RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatton: 
SantpUID: 
SatnpU Data 

Pamnuter 
MetaU 
Arxnic 

Gaieral Otanistry 
Ammonia 
Cyanide (total) 
Phcnohcs (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2C 
GW-100800-WP-029 

14^2000 

670 

300 
0-011J 
170 
710 

WN-2C 
GW-IOlIOO-WP-067 

1421/2000 

570 

180 
0-096 
570 
210 

WN-2C 
GW-101300-WP-09S 

14142000 

460 

110 
0-059 

27 
81 

WN-2C 
GW-101500-WP-123 

14142000 

350 

95 
0-052 
13 J 
68 

WN-2C 
GW-IOISOO-WP-162 

10242000 

160 

80J 
0-056 J 

7-1 
20 

WN-2C 
GW-ia2000-WP-I87 

14242000 

150 

-
0-053 
6-1 
26 

WN-2C 
GW-102200-WP-207 

1422/2000 

-

49 
ND(O.OIO) 

3-9 

-

i)D13A-)a'OGtOK3000-WN.X woy t Bnvikk and FParam 
01/22/2001 



TABLE F.8 Page 4 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatiotu 

SampU ID: 

SampU Date: 

Parmueter 

VolatiUs 
1,1,1-Tnchloroethane 

l,l,Z2-Teh-achloroethane 

1,1,2-TrichloroeUiane 

1,1-DichIoroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulfide 

Carbon tebrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 
Chloromethane 

cis-1,2-Dlchloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Teb-achloroethene 

Toluene 

b-ans-1,2-Dlchloroethene 

trans-1,3-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Snni -VolatiUs 

l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dlchlorobenzene 

1,4-Dichlorobenzene 

Z4,5-Trkhlorophenol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dmilrophenol 

Z4-Dinitrotoluene 

Z6-Dinita'otoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-2C 

GW-ia2600-WP-277 

14242000 

WN-2C 

GW-1O2S0O-WP-315 

14242000 

WN-2C 

aW-103000-WP-3SS 

14342000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1.0) 

ND(1.0) 

NDO.0) 

ND(5.0) 

NDp.0) 

NDp.0) 

ND(5.0) 

27 

NDO.O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO.0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

NDO-O) 

ND(1-0) 

NDO-O) 

4-2 

NDO-O) 

NDO-O) 

NDO-O) 

NDO.O) 

7 3 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

ND(250) 

NDOOO) 

ND(IOO) 

100 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

WN-2C 

GW-llOIOO-WP.391 

11A2000 

WN-2C 
GW-lia3aO-WP-424 

11^2000 

WN-2C 

CW-I10500-WP-4S7 

11/02000 

NDO.O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

NDP-O) 

34 

ND(1-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1-0) 

3-6 

NDO-O) 

ND(1-0) 

NDO-O) 

NDO-O) 

6 3 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(S00) 

ND(200) 

ND(200) 

210 

NDpOO) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

WN-2C 

GW-I10700-WP-4S3 

11/7/2000 

I^I3A.XTAIOK200I>.WN-1C » O U Bnoikfe «id F P n n 



TABLE F.8 Pagp "̂  of 12 

GROUNDWATER ANAL\ . .JAL RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatiotu 

SampU W : 
SantpU D a t a 

PamnieUr 

2-Methyl naphthalene 

2-Methylphenol 

2-Nifroaniline 

2-Nitrophenol 

33'-Dlchlorobenzidine 
3-Nitroanlline 

4,6-Dinib-o-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nib-oaniline 

4-Nitrophenol 

Acenaphdiene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phdialate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthalate 

Dimediyl phthalate 

Di-iv-bulylphthalate 

Di-n-octyl phthalate 
Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(l,23-cd)pyrene 
Isophorone 

Naphthalene 

NibX)benzene 

N-Nibrosodl-n-propylamine 

N-Nilrosodiphenylamine 
Fentachlorophenol 

Fhenanthrene 

Phei\ol 

Pyrene 

Unit 

u g / L 

ug /L 

u g / L 

Ug/L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 
u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

WN-2C 

GW.102600-WP-277 

14242000 

-
-
-
-
-
-
. 
-
-
. 
-
-
. 
. 
-
-
_ 
. 
. 
-
-
. 
. 
. 
. 
. 
. 
. 
-
-
. 
. 
-
. 
. 
-
. 
. 
_ 
. 
. 
. 
. 
. 
_ 
. 
-
. 
_ 
-
-

WN.2C 

GW-lfl2S00-WP-J15 

14242000 

WN-2C 

GW-ia30aO-WP-358 

14342000 

NDOOO) 

210 

ND(250) 

NDOOO) 

NDOOO) 

ND(250) 

ND(250) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

590 

ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOn)) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

ND(100) 

NDOOO) 

ND(IOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDflOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

500 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

670 

NDOOO) 

WN-2C 

GW-llOlOO-WP-391 

11/1/2000 

WN-2C 

GW-110300-WP-424 

11/^2000 

WN-2C 

GW-II0500-WP-457 

1V^2000 

ND(200) 

500 

ND(500) 

ND(20O) 

ND(200) 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

1400 

ND(500) 

NDpOO) 

ND{200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

600 

ND(200) 

ND(200) 

ND(200) 

NDpOO) 

ND(200) 

1300 

ND(200) 

WN-2C 

GW-II0700-WP-4S3 

11/7/2000 

qOIM-Xr-OcakdOOO-WN-iC »oul Biomld. .nd rr . i . ioa 



TABLE F.8 Page 6 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 
SantpUID: 
SampU Data 

Pamtneter 
MetaU 
Arsenic 

Gauml Cltaittstry 
Ammoma 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2C 
GW-1026flO-WP-277 

14242000 

120 

WN-2C 
GW-102S0O-WP-315 

14242000 

130 

67 

4-9 

60 

3-8 

WN-2C 
GW-103000-WP-35S 

14342000 

110 

65 
0-047 
3-7 
43 

WN.2C 
GW-1I0100-WP-J91 

11/1/3000 

140 

WN-2C 
GW-I10I300-WP-424 

11/^2000 

240 

55 

43 

54 

4-9 

WN-2C 
GW-I10500-WP-4S7 

1W2000 

350 

48 
0-029 
63 
11 

WN-2C 
GW-1I07D0-WP-4S3 

11/7/2000 

370 

42 

6.1 



TABLE F.8 Page 7 of 12 

GROUNDWATER ANALY x .^AL RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 

SantpU ID: 

SampU D a t a 

Parameter 

Volattles 

1,1,1-Tnchloroethane 

1,1,Z2-Telrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tetrachloroethene 

Toluene 

b-ans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 

Trichloroethene 

Vinyl chlonde 

Xylene (total) 

Sani-Volatiles 

l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Trichlorophenol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-Dinibx)toluene 
Z6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlarophenol 

Uiift 

u g / L 

u g / L 

u g / L 
ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

WN-2C 

GW-I109OO-WP-510 

11/32000 

WN-2C 

GW-I1I200-WP-550 

11/13/2000 

WN-2C 

GW-1114O0-WP-SS3 

11242000 

WN-2C 

GW-U1600-WP-616 

11242000 

WN-2C 

GW-II17D0-WP-629 

11/17/2000 

WN-2C 

GW-11I900-WP-661 

11242000 

WN-2C 

GW-112700-WP.«90 

11^ :^000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

5-9 

41 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(I-O) 

ND(1.0) 

NDO.O) 

ND(I.O) 

NDO.O) 

NDO.0) 

NDO.O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-O) 

NDO-O) 

3-2 

NDO-O) 

NDO-O) 

NDO-O) 

NDO 0) 

5-6 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

ND(IOO) 

180 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

I |013A-XT-OC1DK2000-WN-2C woul Biooild. u id F P m m 



TABLE F.8 Page 8 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatiotu 

SampU W : 
SampU D a t a 

Parameter 
2.Methyl naphthalene 

2-Methylphenol 

2-Nibt]aniline 

2-Nitrophenol 

33'-Dichlorobenzldlne 

3-Nitroaniline 

4,6-Dimtax>-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 
4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 
Acenaphthylene 

Anthracene 

Befizo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peiylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 
Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 
Dimethyl phthalate 

Dl-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

IndenoO,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nibobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 
Fentachlorophenol 

Fhenanthrene 
Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 
ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

WN-2C 

GW-110900-WP-5I0 

11*2000 

-
-
-
-
-
-
-
-
-
-
. 
_ 
. 
. 
. 
. 
. 
-
. 
-
-
-
. 
-
-
_ 
. 
. 
. 
-
-
. 
_ 
_ 
-
, 
-
. 
. 
. 
-
. 
-
, 
-
-

WN-2C 

GW-111200-WP-550 
11/13/2000 

WN-2C 

GW-I11400-WP-583 

11242000 

WN-2C 

GW-111600-WP-616 

11/142000 

WN-2C 

GW-111700-WP-629 

11/17/3000 

WN-2C 

GW-I1190a-WP-66I 

11242000 

WN-2C 

GW-112700-WP.690 

11/27/3000 

NDOOO) 

410 

ND(250) 

NDOOO) 

NDOOO) 

ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

780 

ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDflOO) 

NDOOO) 

ND(100) 

ND(100) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

470 

NDOOO) 

NDOOO) 

ND(IOO) 

ND(2S0) 

NDOOO) 

820 

ND(100) 



1AI)LI11<.B Page 9 of 12 

GROUNDWATER ANAL. .AL RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Location: 
SantpUID: 
SantpU Data 

Parameter 
MetaU 
Ar«nic 

Gaionl Chauistry 
Ammoma 
Cyamde (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2C 
GW-I10900-WP-510 

11/^2000 

360 

WN-2C 
CW-I11200-WP-S50 

11/13/2000 

280 

WN-2C 
GW-II1400-WP-583 

11/142000 

330 

WN-2C 
GW-1II600-WP-6I6 

11/142000 

350 

WN-2C 
GW-11170O.WP.629 

11/17/2000 

330 

WN-2C 
GW-I1I900-WP-661 

11/19/2000 

330 

39 

63 

40 

5-9 

35 

5.2 

37 

Z5 

32 

ZO 

35 

4.2 

WN-2C 
GW-112700-WP-690 

11/27/2000 

340 

36 
ND(O.OIO) 

3.9 
25 

I1013A-XT-OC10K2000-WN-2C wout Bimlda m l r V a n m 
O1/Z2/20O1 

http://70O.WP.629
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GROUNDWATER ANALYTICAL RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatioiu 

SampU ID: 

SampU D a t a 

Paranuter 

VolatiUs 
1,1,1-Tnchloroethane 

l,l,Z2-Tetrachloroethane 

1,1>Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

/Vcetone 

Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 

Carbon disulfide 

Carbon teta-achloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

as-1,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Metfiylene chloride 

Styrene 

Tebachloroethene 

Toluene 

taans-1,2-Dichloroethene 

trans-13-Dichloropropene 

Trichloroethene 

Vinyl chloride 

Xylene (total) 

Saiif-Volattles 

l,Z4-Tnchlorobenzene 

1,2-Dichlorobeiizene 
13-Dichlorobenzene 

1,4-Dichlorobenzene 
2,43-Tnchlorophenol 

2,4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dimtro phenol 

Z4-Dinitaxitoluene 

Z6-Dmitarotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Umt 

ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

WN-2C 

GW-12M00-WP-706 

12/18/2000 

NDO-O) 

ND(1-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDp-O) 

NDp-0) 

ND(5-0) 

ND(5-0) 

26 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-O) 

NDO-O) 

1 3 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

3 3 

NDO-O) 

NDO-O) 

NDO-O) 

ND(ZO) 

3-9 

ND{30) 

ND{30) 

NDpO) 

ND(30) 

ND(75) 

ND(30) 

ND(30) 

94 

ND(75) 

ND(30) 

ND(30) 

NDpO) 

ND{30) 

q013A-XT-Ocll^c20ai-WH-2C woul BiomUo Md FPUMTM 
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GROUNDWATER ANAL\ , .^AL RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 
SantpUID: 
SatnpU Data 

Parameter 
2-Methyl naphthalene 
2-Methylphenol 
2-Nita-oaniline 
2-Nitaophenol 
33'-Dichlorobenzidine 
3-Nitavaniline 
4,6-Dinitao-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitaoiiniline 
4-NibBphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)Huoranthene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bls(2-Ethylhexyl)phthalate 
Butyl benzylphthalate 
Carharnle 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butylphthalate 
Dl-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno0.23-cd)pyrene 
Isophorone 
Naphthalene 
Nib-obenzene 
N-Nlta-osodl-n-propyiamine 
N-Nih-osodiphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2C 
GW-121800^WP-706 

1*242000 

ND{30) 
220 

ND(75) 
ND(30) 
NDPO) 
ND(75) 
ND(75) 
ND(30) 
ND(30) 
NDpO) 
ND(30) 

160 
ND(75) 
ND(75) 
NDPO) 
NDPO) 
NDPO) 
NDPO) 
NDPO) 
NDpO) 
ND(30) 
NDPO) 
NDpO) 
NDPO) 
NDPO) 
ND(30) 
ND(30) 
ND(30) 
ND(30) 
NDPO) 
ND(30) 
NDPO) 
ND(30) 
ND(30) 
NDPO) 
NDPO) 
ND(30) 
NDpo) 
ND(30) 
ND(30) 
NDPO) 
ND(30) 
ND(30) 

400 
ND(30) 
ND0O) 
NDpO) 
ND{75) 
ND{30) 
ND(30) 
ND(30) 

^l3A0(T.Oci£h(J00D-WN-2C wont Btonlda and F I ^ i u u 
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GROUNDWATER ANALYHCAL RESULTS - WN-2C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 
SantpU ID: 
SantpU Data 

Paranuter 
MetaU 
Arsenic 

Gateml Otaitistry 
Ammonia 
Cyanide (total) 
Phenolics CTotal) 
Thiocyanate 

Umt 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2( 
GW-121S00-1 

12/1420 

200 

34 
0-048 
0-62 
200 

4013A-XT-OciOec200a-WN 2C woul Bnnil4k and FTanina 
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GROUNDWATER ANAL\ . _ ̂ L RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 

SantpUID: 

Santple Da ta 

Parameter 

Volattles 

1,1,1-Tnchloroethane 

l,lA2-Tetrachlorocthane 

1,1,2-Tnchloroethane 

Ll-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-BuQnone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulfide 

Carbon tebachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dlchloroethene 

cis-13-Dichloropropene 

Dibramochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tetrachloroethene 

Toluene 

taans-1,2-Dlchloroethene 

bans-13-Dichloropropene 

Trichloroethene 

Vinyl chlonde 
Xylene (total) 

S a n i ' V o I a t i t o 
lA4-Tnchlorobenzene 

1,2-DichIorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophenol 

Z4,6-TnchIorophenol 

Z4-DichIorophenol 

Z4-Dlmethylphenol 

Z4-DinitaDphenol 

Z4-Dimtrotoluene 
Z6-Diiutaotoluene 

2-Chloronaphthalene 

2-ChIorophenal 

Unit 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 
u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 
u g / L 

u g / L 

ug /L 

u g / L 
u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-2D 

GW-IOOSOO-WP-430 

1(^8/2000 

NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

74 
ND(50) 
ND(50) 
370 
850 

NDOO) 
NDOO) 
ND(IO) 
15 

NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

NDOO) 

ND(10) 

34 

NDOO) 

260 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

160 

ND(5000) 

ND(SO00) 

NDpOOO) 

ND(5000) 

ND{13000) 

NDpOOO) 

NDpOOO) 

19000 

ND03000) 

ND{5000) 

NDpOOO) 

ND(5000) 

NDPOOO) 

WN-2D 

GW-101100-WP-06S 

1421/ZOOO 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

17 
NDp.O) 
NDp.O) 

100 
360 

NDO-O) 

ND(1.0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(l-0) 

4-0 

NDOO) 

18 

NDO-O) 

160 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

95 

ND(5000) 

NDpOOO) 

NDpOOO) 

ND(SOOO) 

NDO300O) 

ND(S000) 

ND(5000) 

7700 

ND(13000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDpOOO) 

WN-2D 

GW-I01300-WP-096 

14142000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

ND(50) 

ND(50) 

76 

260 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

11 
NDOO) 

110 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

66 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDO3000) 

NDpOOO) 

ND(5aOO) 

7500 

NDO3000) 

ND(SOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

WN-2D 

GW-I01500-WP-124 

14242000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDpO) 

NDpO) 

ND(50) 

54 

240 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

ND{10) 

11 

NDOO) 

110 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

59 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDO3000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(13000) 

ND(SOOO) 

ND(5000) 

ND(SOOO) 

NDpOOO) 

WN-2D 

CW-IOISOO-WP-163 

14142000 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

NDaO) 

ND(ZO) 

16 
NDOO) 
NDOO) 

81 
210 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(2-0) 

2 3 

ND(ZO) 

11 

ND(ZO) 

110 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

54 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND03000) 

ND(S000) 

ND(saao) 
ND(5000) 

NDO3000) 

ND(5000) 

ND(5000) 

ND(S0O0) 

NDpOOO) 

WN-2D 

GW-I02000-WP-1SS 

14242000 

WN-2D 

GW-102200-WP-208 

1422/2000 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 
NDpO) 

ND(SO) 

ND(50) 

73 
230 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) , 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

10 
NDOO) 

120 
NDOO) 
NDOO) 

NDOO) 

ND(10) 

67 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

NDCZOOO) 

2400 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(10) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(1Q) 

ND(50) 

ND(50) 

NDPO) 
NDpO) 

210 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
110 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

59 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

NDOOOO) 

1800 

ND(2500) 
NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

i|OI4A-xr-OcU]ic2000-WN.2D woul Bnaild. w d FT.i 
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GROUNDWATER ANALYTICAL RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatioiu 

Sample ID: 

SmitpUData 

Parameter 
2-Methyl naphthalene 

2-Metfiylphenol 

2-NibDanillne 
2-Nitaophenol 
33'-Dichlorobenzidine 

3-Nitaoaniline 

4,6-Dinitax>-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroanihne 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitaoaiiiline 

4-Nitaophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fIuoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthatate 

Carbazole 

Chiysene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 
Indeno(l,23-cd)pyrene 

Isophorone 

Naphthalene 

Nibobenzene 

N-Nitaosodl-n-propylamine 

N-Nitrosodiphenylamlne 

Fentachlorophenol 
Fhenanthrene 

Phenol 

Pyrene 

Uirit 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

ug /L 

ug/L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

WN-2D 

GW-10O80O-WP-O30 

1442000 

ND(5000) 

48000 
ND03000) 
ND(5000) 

ND(5000) 

ND(13000) 

ND03000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

230000 

ND03000) 

NDO3000) 

ND(5000) U] 

ND(5000) 

NDPOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND{5000) 

ND(5000) 

ND(S00O) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

NDpoOO) 

NDpOOO) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND(SOOO) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

NDpoOO) 

ND(5000) 
ND03000) 

ND(5000) 

300000 

ND(SO00) 

WN-2D 

GW-lOllOO-WP-068 

I4I1/2000 

ND{5000) 

18000 

NDO3000) 

ND(5000) 

ND(5000) 

ND(13000) 

ND03000) 

NDPOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

50000 

NDO3O0O) 

NDO3000) 

ND(5000)UJ 

ND(5000) 

ND{5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND(5000) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(S00O) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(S000) 

ND(5000) 

NDfSOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(50aO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND03000) 

ND(5000) 

66000 

ND(SOOO) 

WN-2D 

GW-1013aO-WP-096 

14142000 

ND(5000) 

18000 

ND03000) 

ND(5000) 

ND(5000) 

ND(13000) 

NDO3O00) 

ND(5000) 

NDPOOO) 

NDpOOO) 

ND(5000) 

55000 

ND(13000) 

ND03000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND(5000) 

ND<5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND03000) 

ND(5000) 

67000 

ND(5000) 

WN-2D 

GW-lOlSOO.WP-124 

14142000 

ND(5000) 

10000 

NDO3000) 

ND(5000) 

ND(5000) 

NDO3000) 

NDO3000) 

NDpOOO) 

ND(5000) 

NDPOOO) 

ND(5000) 

33000 

ND030M)) 

NDO30O0) 

ND(5000) 

NDpOOO) 

NDpOOO) 

NDpOOO) 

NDpoOO) 

NDpOOO) 

NEKSOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDpOOO) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDO3000) 

NDpOOO) 

46000 

NDpOOO) 

WN-2D 

GW-IOUOO-WP-163 

14242000 

NDpOOO) 

8600 

NDO3O00) 

ND(5000) 

ND(5000) 

ND(13000) 

NDOSOOO) 

ND(SOOO) 

NDpOOO) 

NDpOOO) 

NDpOOO) 

27000 

ND03000) 

ND(13000) 

ND(5000) 

ND(SOO0) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(SO00) 

ND(5000) 

ND(5000) 

ND(S000) 

ND(SOO0) 

ND(SOO0) 

NIXSOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NIXSOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDpOOO) 

ND(SOOO) 

ND(5000) 

ND03000) 

ND(5000) 

34000 

ND(5000) 

WN-2D 

GW-I02000-WF-188 

14242000 

ND(2000) 

570O 

NDpOOO) 

ND(2000) 

ND(2000) 

ND(5000) 

NDpOOO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

17000 

NDpOOO) 

NDpOOO) 

ND(2000) 

ND(2000) 

ND{2000) 

ND(2000) 

ND(2000) 

ND{2000) 

ND(2000) 

ND{2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(200O) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5I»0) 

ND(2000) 

20000 

ND(2000) 

WN-2D 

GW-102200-WF-208 

1422/2000 

NDOOOO) 

3600 

ND(2500) 

NDOOOO) 

NDOOOO) 

ND(2S0O) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

11000 

ND(2500) 

ND(2500) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND{1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

ND(2500) 

NDOOOO) 

12000 

NDOOOO) 

I ] 0 1 4 A - X T - O C 1 D K 2 0 0 0 - W N - 2 O woul Bromldawid FPuanw 



TABLE F.9 Page'^ of 12 

GROUNDWATER ANAL\ . _AL RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 
SantpUID: 
SampU Data 

Pamnuter 
MetaU 
Arsenic 

Gateml Chauistry 
Ammorua 
Cyamde (total) 
Phenohcs (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2r 
GW-100800-y 

144200 

6300 

1600 
0-76 J 
1300 
6600 

WN-2D 
GW-101iaO-WP-06S 

14112000 

3800 

860 
033 
380 
860 

WN-2D 
GW-lOUOO-WP-096 

14242000 

2300 

WN-2D 
GW-I01500-WP-I24 

14142000 

2300 

WN-2D 
CW-IOISOO-WP-163 

14242000 

2300 

WN-2D 
GW-I02000-WF-1SS 

14242000 

1700 

WN-2D 
GW-102200-WP-20S 

10/23/2000 

550 
0.18 
140 
770 

300 
0.13 
220] 
560 

480] 
0.066] 

180 
420 

300] 
0.077 
100 
230 

170 
ND(0.010) 

44 

qOMA-XTO[lDK2000<WN-20 worn Blomlda uid F T u i n 



TABLE F.9 Page 4 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 

SantpUID: 

SantpU Da ta 

Parameter 

Volattles 
1,1,1-Tnchloroethane 

1,1,Z2-Teb«chloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulfide 

Carbon tebrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 
Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ediylbenzene 

Methylene chloride 

Styrene 
Tebachloroethene 

Toluene 
b-ans-l,2-Dichloroethene 
ta«n5-13-Dichloropropene 

Trichloroethene 

Vinyl chlonde 

Xylene (total) 

Soni - Volattles 

l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Trichlorophenol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 
Z4-Dinitaophenol 

Z4-Dinitat)toluene 

Z6-Dinitaotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Umt 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

WN-2D 

GW-102600-WP-278 

14242000 

WN-2D 

GW-I02S00-WP-J16 

14242000 

WN-2D 

GW-103000-WP-3S9 

14342000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

NDpO) 

ND(50) 

ND(SO) 

78 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

44 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

28 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

ND0300) 

ND(500) 

NDpOO) 

1000 

ND0300) 

ND(SOO) 

ND(500) 

NDpOO) 

NDpOO) 

WN-2D 

GW-IlOlOO-WP-,392 

11/1/2000 

WN-2D 

GW-110300-WP-425 

11/3/2000 

WN-2D 

GW-11050O-WP-45S 

1V42000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

10 

83 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1-0) 

NDO-O) 

NDO-O) 

NDO-O) 

4.9 

NDO.O) 

47 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

32 

ND(500) 

ND(SOO) 

NDpOO) 

ND(500) 

NDO300) 

ND(500) 

ND(500) 

970 

ND0300) 

NDpOO) 

ND(500) 

NDpOO) 

ND(SOO) 

WN-2D 

GW-II0700-WP-4S4 

11/7/2000 

q0MA-Xr-OcU>c30aD-WN-2D wool B n m h k wid FPlinin. 



TABLE F.9 Page 5 of 12 

GROUNDWATER ANAL. JAL RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 

SampU ID: 

SampU D a t a 

Parameter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nib-oaniline 

2-Nihtjphenol 

33'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dlnitao-2-methylphenol 
4-BTOmophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophcnyl phenyl ether 

4-Methylphenol 

4-Nitroamline 

4-NitaDphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fIuoranlhene 

Benzo(g,h,i)perylene 

Benzo(l()fluoranthene 

bi5(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Ctiloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 
Carbazole 

Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 

Indeno(l,23-cd)pyrene 

Isophorone 

Naphthalene 

Nitanbenzene 

N-Nitaosodi-n-propylamlne 

N-Nitaxisodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2D 
GW-102600'WP-27S 

I4242OO8 

_ 
. 
, 
-
_ 
. 
_ 
. 
. 
-
-
. 
_ 
. 
-
. 
_ 
_ 
. 
. 
_ 
_ 
_ 
, 
, 
-
. 
. 
. 
. 
. 
. 
. 
_ 
. 
. 
, 
_ 
_ 
_ 
. 
-
, 
. 
. 
. 
. 
. 
_ 
. 
. 

WN-2D 
GW-I02800-WP-3I6 

10/28/2000 

WN-2D 

GW-103000-WP-359 

14342000 

NDpOO) 

1300 

ND0300) 

NDpOO) 

NDpOO) 

ND0300) 

ND0300) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

4100 

ND0300) 

NDO300) 

ND(500) 

ND(500) 

NDpOO) 

ND(50a) 

NDpOO) 

ND(500) 

ND(500) 

ND(500} 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

NDpOO) 

ND(500) 

NDpOO) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND0300) 

NDpOO) 

3000 

ND(500) 

WN-2D 

GW-110100-WP-J92 

11/1/2000 

WN-2D 

GW-11030O-WP-425 
11/V2O00 

WN-3D 

GW-lia500-WP-45S 

ll/S/2000 

ND(500) 

1200 

ND(1300) 

NDpOO) 

ND(500) 

ND(130O) 

ND(1300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

3700 

NDO300) 

ND(1300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(SO0) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(1300) 

ND(S00) 

3200 

ND(500) 

WN-2D 

GW-110700.WP.4S4 

11/7/2000 

SOMA-XT-OctDoc2000-WN-20 woul Bran id . u d FPbnin. 

0I/22/2KI1 

http://GW-110700.WP.4S4


TABLE F.9 Page 6 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatioiu 
SantpUID: 
SatnpU Data 

Pammeter 
MetaU 
Arsenic 

Gateml Chantstry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2D 
GW-1076nO-WP-27» 

14242000 

710 

ISO 

-
26 

-

WN-2D 
GW-I02S0O-WP.316 

1(1242000 

620 

120 

-
19 

-

WN-2D 
GW-lfl3000-WP-JS9 

14342000 

630 

100 
0-037 

15 
61 

WN-2D 
GW-110100-WP-J92 

1W2000 

520 

110 

-
14 

-

WN-2D 
GW-lia300-WP-425 

1102000 

440 

110 

. 
11 

. 

WN-2D 
GW-I10500-WP-45S 

IV52000 

530 

100 
ND(0-010) 

14 
41 

WN-2D 
GW-110700-WP-4S4 

IV7/2000 

530 

85 
, 

12 

oou Ajrr.nrtrbrinm.wM.-)n _ 



TABLE F.9 

GROUNDWATER ANAL\ . .^AL RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 7 of 12 

SampU Locatioiu 

SantpUID: 

SampU D a t a 

Paranuter 

Volattles 

1,1,1-Tnchloroethane 

1,1,Z2-Tettachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 
2-Butanone 

2-Hexanane 

4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulFide 

Carbon tebachlonde 
Chlorobenzene 
Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 
Ethylbenzene 

Methylene chlonde 

Styrene 

Tetrachloroethene 

Toluene 

taans-l,2-Dichlorx)ethene 

b-ans-13'Dichloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

SoHi - VolatiUs 

l,Z4-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z4,5-Tnchlorophenol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinib-ophenol 

14-Dimtaotoluene 

Z6-DinihotoIuene 

2-Chloronaphthalene 

2-Chlorophenol 

Unft 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

WN-2D 

GW-110900-WP-511 

11/3^000 

WN-2D 

GW-111200-WP-551 

11/12/2000 

WN-2D 

GW-111400-WP-584 

11/242000 

WN-2D 
GW-111600^WP-«7 

11AV2000 

WN-3D 

GW-111700-WP.630 

11A7/2000 

WN-2D 

GW-1U900-WP.662 

11/142000 

WN-2D 

GW-112700-WP-691 

11/27/2000 

ND(l.a) 
NDOO) 

NDO-O) 

NDO.O) 

NDO-O) 

ND(1.0) 

NDO-O) 

ND(5-0) 

ND(5.0) 

ND(5.0) 

NDp.O) 

74 

NDO.O) 

NDO.O) 

NDO.O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

1-1 
NDO-O) 

4 2 

NDO-O) 

44 

NDOO) 

NDO-O) 

NDO-O) 

NDOO) 

28 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND0300) 

ND(500) 

ND(500) 

860 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

^ 1 4 A - X T - O C I D K 2 0 0 0 - W N - 2 O wout Riaai ld.wid F P . i w 



TABLE F.9 Page 8 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locattoiu 

SantpUID: 

SampU D a t a 

Parmueter 

2-Methyl naphUialene 

2-Methylphenol 

2-Nitroaniline 

2-NibDphenol 

33'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dimtao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitaoaniline 

4-Nitaophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis{2-Chloroethoxy)methane 

bis(2-Chloioethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthatate 

Carbazole 

Chiysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthatate 

Dimethyl phHialate 

Di-n-butylphthalate 

Dl-n-octyl phthatate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

IndenoO,23-cd)pyrene 
Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamtne 

N-Nitaosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-2D 

GW-Ilfl900-WP-51I 

11/32000 

-
-
. 
. 
-
-
-
-
-
-
-
-
. 
-
-
-
. 
-
. 
-
-
-
. 
-
-
-
-
-
-
-
. 
-
-
-
-
-
. 
. 
. 
. 
. 
-
-
. 
-
-
-
-
. 
-
-

WN-2D 

GW-111200-WP-SSI 

1122/2000 

WN-2D 

GW-1I1400-WP-5S4 

11/142000 

WN-2D 

GW-I11600-WP-617 

11^42000 

WN-2D 

GW-I1I700-WP-630 

11/17/2000 

WN-2D 

GW-11190a^ WP-662 

11242000 

WN-2D 

GW-112700-WP-691 

11/27/2000 

ND(500) 

850 

NDO300) 

ND(500) 

ND{500) 

ND0300) 

NDO300) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

2400 

ND(1300) 

ND(1300) 

ND(500) 

NDpOO) 

ND(5flO) 

ND<500) 

ND(500) 

NDpOO) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

ND(SO0) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

NDpOO) 

ND(SOO) 

ND(500) 

ND{500) 

ND(SOO) 

ND(500) 

NDpOO) 

NDO 300) 

ND(500) 

1600 

ND(500) 

qOU AJCr-CktOKaxO-WN-2D woul B i m l i l . M d FPanoi . 
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GROUNDWATER ANAL\ . . JAL RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 
SmitpU W: 
Sample Data 

Parameter 
MetaU 
/Vrsenic 

General Chauistry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2D 
CW-1I0900-WP-511 

11/32000 

540 

77 

-
93 

-

WN-2D 
GW-I1I20O-WP.SS1 

112*2000 

390 

84 

-
8-1 

-

WN-2D 
GW-111400.WP-5g4 

11/142000 

450 

66 

. 
63 

. 

WN-2D 
GW-111600-WP-617 

11/142000 

450 

74 
, 

4.7 

. 

WN-2D 
GW-II1700.WP.630 

11/17/2000 

400 

71 

. 
40 
, 

WN-2D 
GW-1II900-WP.662 

11/19/2000 

380 

77 

5.9 
. 

WN-2D 
GW-112700-WP-691 

1127/2000 

540 

90 
0.11] 
7.1 
170 

i|ai4AJa-OllDK2nil'WN-20wuulBnmldo«udFr>niiii 

http://GW-II1700.WP.630


TABLE F.9 Page 10 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmupU Locatiotu 
SampU ID: 
Sample Data 

Parameter 

VolatiUs 
1,1,1-Tnchloroethanc 
l,l,Z2-Tetaachloroethane 
1,1,2-Tnchloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tebuchlonde 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 

Chloromethane 
cis-l,2-Dichloroethene 
cis-13-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chlonde 
Styrene 
Tebachloroethene 
Toluene 
trans-1,2-Dichloroethene 
tran5-13-Dichloropropene 
Trichloroethene 
Vinyl chlonde 
Xylene (tobU) 

Saui-Volatiles 
l,Z4-Tnchlorobenzene 
1,2-DichlorobenzEne 
13-Dichlorobenzene 
1,4-Dichlorobenzene 
Z43-Trichlorophenol 
14,6-Trichlorophenoi 
Z4-Dichlorophenol 
Z4-Dimethylphenol 
Z4-Dinib-ophenol 
Z4-Dimtrotoluene 
Z6-Dinltat>toluene 
2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2D 
GW-121800-WP-707 

12/142000 

NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
ND(5-0) 
NDpO) 
ND(5-0) 

63 
83 

NDO-O) 
NDO-O) 
NDOO) 
NDO-O) 
NDO-O) 
NDO-O) 

NDO-O) 
NDO-O) 
NDO-O) 
NDO.O) 
NDO.O) 
NDO.O) 
NDO.O) 
NDO.0) 

3.2 
NDO.0) 

54 
ND(1.0) 
NDO.O) 
NDO.O) 
ND(Z0) 

22 

ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(500) 
ND(200) 
ND(200) 

1200 
NDpOO) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
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GROUNDWATER ANAL. ,AL RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

5aiu;>Ie Location: 
SantpUID: 
SampU Data 

Pamtneter 
2-Methyl naphthalene 
2-Methylphenol 
2-NitaDaniline 
2-Nitrophenol 
33'-Pichlorobenzidine 
3-Nitaoaniline 
4,6-DinihT>-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-ChlorDaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitroamline 
4-Nilrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
6enzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)nuoranthene 
bi5(2^Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)edier 
bis(2-Ethylhexyl)phthalate 
Butyl benzylphthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butylphthalate 
Dl-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopenbdiene 
Hexachloroethane 
IndenoO,Z3-cd)pyrene 
Isophorone 
Naphthalene 
Nibobenzene 
N-Nitrosodt-n-propylamine 
N-Nitrosodiphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2D 
GW-12IS00-WP-707 

1VI42000 

ND(200) 
1100 

ND(500) 
ND(200) 
ND(200) 
ND(500) 
ND(500) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 

3100 
ND(500) 
ND(500) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND{200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 
ND(200) 

370 
ND(200) 
NDflOO) 
ND(200) 
ND(500) 
ND(200) 

2300 
ND(200) 

qOlUJCT-OctOfecIOaO-WN-ZD woul Bmnida w d FParatna 

01/22/2001 
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GROUNDWATER ANALYTICAL RESULTS - WN-2D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Location: 
SampU W: 
SampU Date. 

Paranuter 
MetaU 
Arsenic 

Geneml Chauistry 
Ammonia 
Cyanide (total) 
PhenoUcs (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2I 
GW-121800-1 

12/18/20 

630 

100 
0-044 

11 
160 

aOt4A-XT.<VlTVr7nnn.WM.)n m 
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GROUNDWATER ANAL\ _AL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatiotu 

Santple W : 

SantpU D a t a 

Parmiuter 

VoUttles 

1,1,1-Tnchloroethane 

1,1,Z2-Teta«chloroethane 

1,1,2-Tnchloroethane 

1,1-DichloroeBiane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromofonn 

Bromomethane 

Carbon disulfide 

Carbon teb^chloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

as-l,3-Dlchloropropene 

Dibromochloromethane 
Ethylbenzene 

Methylene chlonde 

Styrene 
Tetrachloroethene 

Toluene 

b-ans-1,2-Dichloroethene 

h^ns-13-Dichloropropene 

Trichloroethene 

Vinyl chlonde 

Xylene (total) 

Soul - VoUttles 

1,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4,5-Tnchlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dimelhylphenol 
Z4-Dinihrophenol 

Z4-Dinihrotoluene 

Z6-Dinita-otoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 
u g / L 

ug /L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug/L 

WN-2E 

GW-I0OS0O-WP-fli3I 

143^000 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

100 
NDpO) 

ND(50) 

580 
860 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

-
ND(IO) 

NDOO) 

37 
NDOO) 

240 
NDOO) 

NDOO) 

ND(10) 

NDOO) 

160 

ND(SOOO) 

NDpOOO) 

ND(5aaO) 

ND(5000) 

ND(13000) 

ND(5000) 

ND(SOOO) 

12000 

NDO3000) 

NDpOOO) 

NDpOOO) 

ND(SOOO) 

NDpOOO) 

WN-2E 

GW-lOHOO-WP-069 

1411/2000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

1 ^ 0 0 ) 
NDOO) 

NDOO) 

100 
NDPO) 

ND(50) 

470 
910 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

. 
NDOO) 

NDOO) 

47 
NDOO) 

280 
NDOO) 
ND(IO) 

NDOO) 

NDOO) 

180 

NDPOOO) 

ND(SOOO) 

ND(S0OO) 

ND(5000) 

ND03000) 

ND(5000) 

ND(5000) 

16000 

NDO3000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

WN-2E 

GW-IOUOO-WP.097 

14142000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 
NDOO) 

96 
ND(SO) 

ND<50) 

480 
860 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
ND(10) 

NDOO) 

NDOO) 

. 
NDOO) 

NDOO) 

40 
NDOO) 

260 
NDOO) 

NDOO) 

NDOO) 

ND(10) 

130 

ND(25000) 

ND(2S000) 

ND(2S000) 

ND(25000) 

ND(63000) 

ND(25000) 

ND(25000) 

26000 

ND{63000) 

ND{25000) 

ND(25000) 

ND(25000) 

ND(25(WI) 

WN.2E 

GW.10IS00.WP-12S 

14142000 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
97 

NDpO) 

NDpO) 

490 
880 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

. 
NDOO) 

NDOO) 

39 
NDOO) 

260 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

120 

NDPOOO) 

NDpOOO) 

NDPOOO) 

ND(5000) 

ND(13000) 

NDpOOO) 

ND<5000) 

18000 

ND(13000) 

NDpOOO) 

NDpOOO) 

NDpOOO) 

NDPOOO) 

WN-2E 

GW-101800-WP-I64 

14142000 

NDOO) 

ND(10) 

ND(10) 

NDOO) 
ND(10) 

NDOO) 
NDOO) 

130 
ND(50) 

ND(50) 

830 
870 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

, 
NDOO) 

NDOO) 

42 
NDOO) 

280 
NDOO) 

NDOO) 

NDOO) 

NDOO) 
140 

ND(5000) 

ND(5000) 

ND(SO00) 

NDpOOO) 

NDO3000) 

ND(5000) 

ND(SOOO) 

21000 

NDO3000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND(5000) 

WN-2E 

GW-102000-WP 

14242000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
ND(10) 

210 
ND(50) 

ND(SO) 

1100 

1700 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
ND(10) 

. 
U 

ND(IO) 

83 
ND(10) 

550 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

270 

ND(5000) 

ND(5000) 

NO(5000) 

ND(5000) 

NDO3000) 

ND(5000) 

ND(5000) 

13000 

NDOSOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

WN-2E 

GW-102200. WP-209 

142)2000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

ND(50) 

ND(50) 

150 

500 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

22 

NDOO) 

160 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

70 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDO300) 

ND(SOO) 

ND(500) 

1100 

ND(1300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

i^lVXTAU]a30Da.WN-2E woul Biomldo ral FPanoa 
i» ,vt , inn 



TABLE F.IO Page 2 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatioiu 

Smitple ID: 

Sample Da ta 

Parameter 

2-Methyl naphthalene 

2-Methylphenol 

2-NitroaniIine 

2-Nitrophenol 

33'-Dichlorobenzidine 

3-Nihtjaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroanilme 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-NitaDphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

6enzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peiylene 

Benzo(k)fluoranthene 

bis(2-ChlorDethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bi5(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 
Chiysene 

Dibeiiz(a,h)anthracene 

Dibenzofuran 

Dtethyl phthatate 

Dimethyl phthalate 

Dl-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

IndenoO,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nibtibenzene 

N-NibtKodi-n-propylamine 

N-Nitrosodiphenyiamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 
Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

WN-2£ 

GW-IOOSOO-WP-031 

1442000 

ND(5000) 

25000 

ND03000) 

ND(5000) 

ND<5000) 

NDO300O) 

NDO30O0) 

NDPOOO) 
NDPMO) 

NDPOOO) 

ND(5000) 

6.5000 
ND03000) 

ND03000) 

ND(5000) UJ 
ND(SOOO) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

ND<5flOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND<5000) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 
ND(5000) 

ND(SOOO) 

ND{5000) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDO3000) 

NDPOOO) 

250000 

NDpOOO) 

WN-2E 

GW-lOllOO-WP-069 
1421/2000 

ND(5000) 

42000 

ND03000) 

ND(S000) 

NDPOOO) 

ND03000) 

ND03000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

170000 

ND03000) 

ND03000) 

ND(5000) UJ 

ND(5000) 

ND(5000) 

ND{5000) 

NDPOOO) 

NDPOOO) 

NDpoOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 
ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDPOOO) 

ND(5000) 

NDPOOO) 

ND(5000) 
ND(5000) 

ND(5000) 

NDpoOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND{5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND03000) 

NDpOOO) 

270000 

NDPOOO) 

WN-2E 

GW-I01300-WP-097 

14242000 

ND(25000) 

85000 

ND(63000) 

ND(25000) 

ND(2S000) 

ND(63000) 

ND(63000) 

ND(2S000) 

ND(25000) 

ND(25000) 

ND(2S000) 

260000 

ND(63000) 

ND(63000) 

ND(25000) 

ND(2500O) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(2S000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(2S000) 

ND(2SO0O) 

ND{2SO00) 

ND(2S000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(2S000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(63000) 

ND(2S000) 

380000 

ND(25000) 

WN-2E 

GW-101500-WP-125 

14142000 

NDPOOO) 

62000 

ND(13000) 

ND(5000) 

NDPOOO) 

NDO3000) 

ND(13000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

180000 

ND03000) 

ND03000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 
ND(5000) 

ND(50aO) 

NDpoOO) 

NDPOOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

NDPOOO) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDpOOO) 

ND(5000) 

NDO3O00) 

NDPOOO) 

280000 

NDPOOO) 

WN-2E 

GW-101800-WP-164 

14242000 

ND(5000) 

59000 

NDO3000) 

NDPOOO) 

NDPOOO) 

ND(13000) 

NDO3000) 

ND(5000) 

ND(SOOO) 

NDpOOO) 

ND(SO0O) 

650000 

ND(13000) 

ND(13000) 

ND(5000) 

ND(5000) 

ND(S000) 
ND(5000) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(5000) 

ND(S0OO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

NIXSOOO) 

ND(S000) 

ND(SOOO) 

ND(SOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDPOOO) 

ND(5fl00) 
NDCam) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND(S000) 

ND(5000) 

ND(5000) 
NDpOOO) ' 

NDO3000) 

ND(5000) 

970000 

ND(5000) 

WN-2E 

GW-102000-WP-IS9 

14242000 

ND(5000) 

32000 

NDO300O) 

ND(5000) 

ND(5000) 

ND03000) 

NDO3000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

110000 

ND(13000) 

ND03000) 

ND(5000) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND{5000) 

ND(5000) 

ND(S000) 

ND(5000) 

NDpoOO) 

ND(5000) 

ND(SO0O) 

ND(SOOO) 

ND(5000) 

ND(SOOO) 

ND(5aaO) 

ND(5000) 
ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

NDPOOO) 

ND(5000) 

ND03000) 

NDPOOO) 

180000 

ND(SOOO) 

WN-2E 

GW-102200-WP-209 

1422^000 

ND(SOO) 

2100 

ND0300) 

ND{500) 

NDPOO) 

ND(1300) 

ND0300) 

ND(SOO) 

NDPOO) 

ND(500) 

ND(500) 

6800 

NDO 300) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(SOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(SOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(SO0) 

ND(500) 

ND(500) 

NDpoO) 

ND{SOO) 
ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND{500) 

ND(500) 

NDPOO) 

NDpoO) 

NDpOO) 

ND(SOO) 

ND0300) 

ND(500) 

6800 

MD(500) 



TABLE F.10 Page ^ of 12 

GROUNDWATER ANAL\ . _AL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location: 

SampUW: 
Sample D a t a 

Pammeter 

Metals 

Arsenic 

Gateml Cluntistry 

Ammonia 
Cyanide (total) 

Phenolics aotal) 

Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 

mg/L 

mg/L 

WN-2E 

GW-lOOSOO-WP-031 

1442000 

18000 

2400 

1-4] 

1600 

9200 

WN-2E 

GW-lOllOO.WP-069 

1421/2000 

20000 

2500 

14 

1900 

9000 

WN-2E 

GW-101300-WP-097 

14242000 

15000 

7200 

1-1 

1200 

8800 

WN-2E 

GW-101500-WP-125 

14142000 

29000 

1300 

1-1 

830 J 

8900 

WN-2E 

GW-101800.WP-164 

14147000 

40000 

430 J 

1-0 J 
1000 

470O 

WN-2E 

GW.102000-WP-1S9 

14242000 

21000 

1000) 

0-55 

600 

32UU 

WN-2E 

GW-102200-WP-209 

1422^000 

11000 

340 

0.019 

240 

410 

q013.)n'-OctOac2000.Wr4-2E woyt 



TABLE F.10 Page 4 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatioiu 

SampU ID: 

Sample Da ta 

Pammeter 

VolatiUs 

1,1,1-Tnchloroethane 

1,l,Z2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichlotoethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

14-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 
Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cls-l,3-Dlchloropropene 

Dibromochloromethane 
Ethylbenzene 

Methytene chloride 

Styrene 

Tebachloroethene 

Toluene 

ta-ans-1,2-Dichloroethene 
lrans-13-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Sani-Volatiles 
l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzenc 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Trichlorophenol 

Z4,6-Tnchlorophenol 

2,4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinibophenol 

Z4-Dinitrotoluene 

Z6-Dinitaotoluene 

2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug /L 
ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 
ug /L 

ug /L 

WN-2£ 

GW-ia2600-WP-279 

14242000 

WN-2E 

CW-102S00-WP-J17 

14242000 

WN-2£ 

Gw-ia30oo-wp-3eo 
14342000 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

ND(10) 

ND(10) 

NDpO) 

ND(50) 

ND(50) 

170 

260 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

10 

NDOO) 

90 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

36 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NDpOOO) 

ND(2000) 

ND(2000) 

4900 

ND(SOOO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

WN-2E 

GW-1I0I00-WPJ93 

11/1/2000 

WN-2E 

GW-110300-WP-426 

11A2000 

WN-2E 

GW-I10500-WP-459 

11^2000 

NDOO) 
ND(10) 
NDOO) 
ND(10) 
NDOO) 
NDOO) 
NDOO) 
ND(50) 
ND(50) 
ND(50) 

290 
330 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

14 

NDOO) 

110 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

48 

ND(2000) 

ND(2000) 

ND{2000) 

ND(2000) 

ND{5000) 

ND(2000) 

ND(2000) 

9100 

NDpOOO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND{2000) 

WN-2E 

GW-110700-WP-«5 

11/7/2000 



TABLE F.10 Page "̂  of 12 

GROUNDWATER ANAL\ . . JAL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Santple Locattoiu 

SantpUID: 

Sample Date: 

Parameter 
2-Methyl naphthalene 

2-Methylphenol 

2-Nitaoaniline 

2-Nltrophenol 

3,3'-Dichlorobenzidine 

3-Nih-oamline 
4,6-Dlnibx>-2-meUiylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nltatianiline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)f1uoranthene 

Benzo(g,h,i)perylcne 

Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphftalate 

Carbazole 

Chrysene 
Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 
Dimethyl phthalate 
Di-n-butylphthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

HexachlorxKyclopentadlene 

Hexachloroethane 
Indeno(lA3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 
N-Nitaosodi-n-propylamine 

N-Nitaosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

WN-2E 

CW-102600-WP-279 

14242000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-2E 

GW-I02800-WP-317 

14242000 

WN-2E 

GW-103000-WP.360 

14342000 

ND(2000) 

14000 

NDpOOO) 

ND(2O0O) 

ND(2000) 

ND(5000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(200a) 

46000 

NDfSOOO) 

NDpOOO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(20aO) 

63000 

ND(2000) 

WN-2E 

GW-lIOlOO-WP-393 

11/1/2000 

WN-2E 

GW-lia300-WP-42£ 

11/3^000 

WN-2E 

GW-110500-WP-459 

1VV2000 

ND(2000) 

30000 

ND(5000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

76000 

ND(5000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(200a) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

110000 

ND(2000) 

WN-2E 

GW-110700-WP-4S5 

11/7/2000 

i^l^XT-OctOoc2a]0-WN-2EwoulBiDmldBMKlFF.natt 



TABLE F.10 Page 6 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatiotu 

SantpUID: 

SmupU Da ta 

Pamnuter 

MetaU 

Arsenic 

Gateml Cluntistry 

Ammonia 

Cyanide (total) 

Phenolics O'otal) 

Thiocyanate 

Unit 

ug /L 

mg /L 

m g / L 

mg /L 

mg /L 

WN-2E 

GW-I02600-WP-279 

14242000 

WN-2E 

GW-I02S0O-WP-3I7 

14242000 

9100 

390 

230 

370 

280 

WN-2E 

GW-ia3000-WP-O60 

14342000 

7200 

390 

0-035 

230 

580 

WN-2£ 

GW-llOIOO-WP-393 

112/2000 

9200 

WN-2£ 

GW-110300.WP.426 

11/3/2000 

820O 

130 

440 

400 

350 

WN-2E 

GW-110I500-WP-459 

ilV2oao 

4200 

350 
0-16 
370 
710 

WN-2£ 
GW-110700-WP-4S5 

11/7/2000 

6400 

560 

730 

401S.Xr-OclD<c200aWN-lE woul BiouiMo wid F P u u i a 

http://GW-110300.WP.426
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GROUNDWATER ANAL. _AL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatioiu 

Sample W : 

SampU Data 

Parameter 

Volattles 

1.1.1-Trichloroethane 

l,1,Z2-Tetrachloroethane 
l,U-Tnchloroelhane 

l.l-Dichloroethane 

1,1-Dichloroethene 
1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 
2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Cartxin disulfide 

Carbon tetrachlonde 
Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 
Chloromethane 

cis-1,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 
Ethylbenzene 

Methylene chlonde 

Styrene 

Tetanchloroethene 

Toluene 

bans-l,2-Dichloroethcne 

taaii5-13-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Sani-VolatiUs 
l,Z4-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dlchlorobenzene 

Z43-Trichlorophenol 

Z4,6-Trichlorophcnol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinibrophenol 

Z4-Dinibt)toiuene 

Zfr-Dimb-otoluene 

2<niloronaphlhalene 
2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2E 
GW-1I0900-WP-5I2 

IVŜ OOO 

WN-2E 
GW-11120fl̂ WP.S52 

11/13/1000 

WN-2E 

GW-llMOO-WP-SaS 

11/1V20O0 

WN-3E 

GW-lllSOO-WPStS 

11242000 

WN-2E 

GW-111700-WP-63I 

11/17/2000 

WN-2E 

GW-II1900-WP-663 

11/19/2000 

WN-2E 

GW-112700-WP.692 
11/27/2000 

ND{5-0) 

NDp-0) 

NDP-O) 

NDp-0) 

ND(Si)) 

ND(5.0) 

ND(5.0) 

46 

ND(25) 

ND(25) 

310 
500 

ND(5 0) 

NDp.O) 

ND{5.0) 

NDp.O) 

NDp.O) 

NDp.O) 

ND(5.0) 

NDp.O) 

NDp.O) 

ND(5.0) 

ND(5.0) 

NDp.O) 

ND(5.0) 

ND(S.O) 

20 
NDp.O) 

150 

NDp.O) 

ND(5.0) 

NDp.O) 

NDp.O) 

62 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(IOOOOO) 

ND(40000) 

ND(40000) 

ND(40000) 

NDO 00000) 

ND(40000) 

ND(400Q0) 

ND(40000) 

ND(40000) 

ilD1»XT-OnO*c300(l.W1^2£wautBii»ld.«idFri,wnf 
01/22/2001 



TABLE F.10 

GROUNDWATER ANALYTICAL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 8 of 12 

SampU Locatiotu 
SantpUID: 

SampU Data 

Parameter 

2-Methyl naphthalene 
2-Methylphenol 
2-Nib«aniline 
2-Nitrophenol 
33'-Dichlorobenzidine 
3-Nitroamline 
4,6-Dinibo-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl elher 
4-Methylphenol 
4-Nitaoaniline 
4-Nihophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(»)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(g,h,i)peiylene 
Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 
bis(2-<3iloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bu(2.Ethylhexyl)phthatate 
Butyl benzylphthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthTacene 
Dibenzofuran 
Diethyl phdialate 
Dimethyl phthalate 
Dl-n-butylphthalate 
Di-n-octyl phUialate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
HexachloroeUiane 
bideno(1,23-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
N-Nibosodiphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2£ 
GW-110900-WP.512 

11/82000 

-
-
-
-
. 
_ 
. 
. 
-
. 
-
. 
. 
-
. 
-
-
-
. 
. 
-
-
. 
. 
. 
. 
. 
-
-
. 
. 
. 
_ 
. 
. 
. 
_ 
_ 
. 
. 
. 
. 
_ 
. 
. 
_ 
. 
. 
. 
. 
-

WN-2E 
GW-111200-WP-552 

11/13/2000 

WN-2E 
GW-111400-WP-S8S 

11242000 

WN-2E 
GW-II1600-WP-618 

K/242000 

WN-2E 
GW-llI7aO.WP-631 

IVi;S2000 

WN-2E 
GW-111900-WP-663 

11/142000 

WN-2E 
GW-112700-WP.692 

11/17/2000 

ND(40000) 
46000 

NDOOOOOO) 

ND(40000) 

ND(40000) 

NDOOOOOO) 

NDOOOOOO) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

140000 

ND(100000) 

NDOOOOOO) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(4Q(XX1) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40O0O) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(10000a) 

ND(40000) 

210000 

ND(40000) 

qpi5-XT-Ocd2«AXI.WN-3E woul Bnunldo uid F P u i m 



TABLEF.IO Page <J of 12 

GROUNDWATER ANAL\. JAL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locatiotu 
SantpUID: 
SampU Data 

Pammeter 
MetaU 
Arsenic 

General autnistry 
Ammonia 
Cyanide (total) 
Phenolics (Total) 
Thiocyanate 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2E 
GW-11090O-WP-S12 

11/9/2000 

6300 

WN-2E 
GW.111200-WP-552 

11/13/2000 

12000 

WN-2E 
GW-111400-WF-S85 

11242000 

13000 

WN-2E 
CW-111600-WP-618 

11/142000 

17000 

WN-2E 
GW-111700-WP.631 

11/17/2000 

16000 

WN-2E 
CW-U1900-WP-663 

11/19/2000 

15000 

WN.2E 
CW-11270O-WP-692 

11/27/2000 

10000 

790 

630 

1000 

800 

120 

580 

68 

740 940 

1700 

1000 

970 

031J 

590 

4600 

:i-p-. 
il01»-XT-OclDKSm.WN-2e wout Bnmlda and FPamna 

01/22/2001 



TABLE F.10 Page 10 of 12 

GROUNDWATER ANALYTICAL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locattoiu 
SantpUID: 

Santple D a t a 

Pamnuter 

Volattles 
1,1,1-Trichloroethane 

1,l,Z2-Teb-achloroeUune 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dlchloropropane 

2-Bubnone 

2-Hexanone 

4-Methyl-2-pentanone 

/Acetone 

Benzene 

Bromodichloromethane 

Bromofonn 

Bromomethane 

Carbon disulfide 

Carbon tetrachlonde 
Chlorobenzene 

Chlorobromomethane 

Chloroethane 
Chloroform 

Chloromethane 

cls-1>Dichloroethene 

cis-13-Dichloropropene 

DibromochloromeUiane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Teb-achloroethene 

Toluene 

trans-l,2-Dichloroethene 

tran5-13-Dichloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Senii-Votatffn 

l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Z4,5-Tnchlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 
Z4-Dimethylphenol 

Z4-Dinita«phenol 

Z4-Dinitat>toluene 

Z6-Dinitaotoluene 

2-Chlaronaphthalene 

2-Chlorophenol 

Unit 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

WN-2E 

GW-112700-WP-693 

11/27/2000 

Dnpl-

ND(5-0) 
ND(S-0) 

NDP-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

NDp-0) 

40 
ND(25) 

ND(25) 

200 
480 

ND(5-0) 

ND(5.0) 

ND(5-0) 

5-8 
ND(5-0) 

ND(5-0) 

NDP-O) 

ND(S-O) 

NDp-0) 

NDP-O) 

ND(5-0) 

NDp-0) 

-
ND(5.0) 

NDP-O) 

20 
NDP-O) 

150 
NDP-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

61 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

NDOOOOOO) 

ND(40000) 

ND(40000) 

ND(40000) 

NDOOOOOO) 

ND(40000) 

ND(40000) 
ND(40000) 

ND(40000) 

WN-2E 

GW.m800-WP-70S 
13/18/2000 

ND(5-0) 
ND(S-0) 

ND(5-0) 

ND(5-0) 

NDP-O) 

NDP-O) 

NDpO) 

83 
ND(25) 

ND(25) 

590 
710 

NDPO) 

NDP-O) 

ND(5-0) 

NDp-O) 

NDP-O) 

NDp.O) 

. 
ND(5.0) 

NDp.0) 

ND(5.0) 

NDp.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

NDp.O) 

21 
ND(5.0) 

230 
ND(5.0) 

ND{5.0) 

ND(5.0) 

NDOO) 

67 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND{2SO0) 

NDOOOO) 

NDOOOO) 

15000 

ND(25flO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

WN-2E 
GW-12U00-WP-714 

1*242000 

DupL 

NDp.0) 

NDp.0) 
NDp.0) 

NDp.O) 

NDp.O) 

NDp.0) 

NDp.O) 

99 
ND(25) 

ND(25) 

610 
TOO 

NDp.0) 

ND(5.0) 

NDp.0) 

ND(5.0) 

ND(5.0) 

NDp.0) 

> 
NDp.0) 

NDp.0) 

NDp.0) 

NDp.0) 

NDp.0) 

NDp.0) 

NDp.0) 

ND(5.0) 

23 
NDp.0) 

250 
NDp.0) 

ND(5.0) 

NDp.0) 

NDOO) 

76 

ND(1000) 

NDOOOO) 

ND(1000) 

NDOOOO) 

ND(2500) 

NDOOOO) 
NDOOOO) 

17000 
ND(2S00) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

q01SJCT-<klDac]QGa.WN-2B wout B n n l i b and F P a n m . 



TABLE F.10 Page 11 of 12 

GROUNDWATER ANAL^ JAL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 

SantpUID: 

SampU D a t a 

Parameter 

2-Melhyl naphthalene 

2-Methylphenol 

2-Nita03nlline 

2-Nilrophenol 

33'-Dichlorobenzidine 

3-Nitaoaniline 

4,6-Dinib'o-2-methylphenol 
4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroamline 

4<lilorophenyl phenyl ether 

4-Methylphenol 

4-NibBamline 

4-Niht)phenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)f>uoranthene 

Benzo(g,h,i)perylenc 

Benzo{k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-£thylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloiwyclopentadiene 

Hexachloroethane 

Indeno(l,Z3<d)pyrene 

Isophorone 

Naphthalene 

Nibobenzene 

N-Nitax)sodi-n-propylamlne 

N-Nitrosodiphenylamine 

Fentachlorophenol 
Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-2E 
GW-112700-WP-693 

11/27/2000 

DupL 

ND(40000) 

ND(40000) 

NDOOOOOO) 

ND(40000) 

ND(40000) 

NDOOOOOO) 

ND(IOOOflO) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

140000 

NDOOOOOO) 

ND(10000a) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(400aO) 

ND(40O0O) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 
ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 
ND(40000) 

ND(40000) 

ND(4fl0fl0) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(40000) 

ND(4C000) 
NDOOOOOO) 

ND(40000) 

200000 

ND(40000) 

WN-2E 

GW.121S00-WP-708 

12^42000 

NDOOOO) 

30000 

ND(2S0O) 

NDOOOO) 

NDOOOO) 

ND(2500) 

ND(2500) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

110000 

ND(2500) 

ND{2SO0) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 
ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

ND(IOOO) 
NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

150000 

NDOOOO) 

WN-2E 

GW-12IS00-WP-7M 
12242000 

DupL 

NDOOOO) 

46000 

ND(2500) 

NDOOOO) 

NDOOOO) 

ND(2S00) 

ND(2500) 

NDOOOO) 

NDOOOO) 

ND(1000) 

ND(1000) 

140000 

ND(2500) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

220000 
NDOOOO) 

^19.Xr-OclOac2D00-WN-2e woul Bnv iUa and FPaiatna 

01/22/2001 
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GROUNDWATER ANALYTICAL RESULTS - WN-2E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 
SantpUID: 
SantpU Data 

Parmiuter 

MetaU 
Arsenic 

Gateml Cliantstry 
Ammonia 
Cyanide (total) 
Phenohcs (Total) 
Thiocyanate 

Umt 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 

WN-2I 
GW-112700-V 

11/27/201 
DupL 

9800 

1000 
0-52 J 
600 
2900 

WN-2E 
GW-121800-WP-70S 

1:1242000 

WN-2E 
GW-121S00-WP-714 

13/18/2000 
DupL 

11000 13000 

1600 1600 
0-68 0-84 
870 1000 
9000 5300 

tflS-in--OclIW20Da.WN.3n w«il B m - U . .wl F P M . - . 

http://tflS-in--OclIW20Da.WN.3n
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GROUNDWATER ANAK . C A L RESULTS - EW-1 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 

SantpUID: 

SantpU Date: 

Pamtneter Unit 

EW-I 

GW-100900-WP-042 

1432000 

EW-1 

GW-IOlIOO-WP-070 

1411/2000 

EW-l 

CW-101400-WP-iaS 

14242000 

EW-l 

GW-10170O-WP-153 

10/17/2000 

EW-1 

GW-101900-WP-171 

10242000 

rw-1 

GW-102000-WP-19S 

14242000 

EW-1 

GW-102100-WP-201 

14212000 

VolatiUs 

1,1,1-Trichloroethane 

1,1,Z2-Teh:achlotoethane 

1,14-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

ciS'l,2-Dichloroethene 

ciS'13-Dichloropropene 

Ethylbenzene 

Methylene chlonde 

Styrene 
Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

trans-13-Dichloropropene 

Trichloroethene 

Vinyl chlonde 

Xylene (total) 

Sail! - VolatiUs 

l,Z4-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z4,5-Trichlorophenol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

2,4-Dimethylphenol 

Z4-Dlnitrophenol 

Z4.Dinitrotoluene 

Z6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methyl naphthalene 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ND(5.0) 

NDp-0) 

ND(5-0) 

NDp-0) 

ND(5-0) 

ND(5-0) 

ND(5.0) 

79 

ND(25) 

ND(2S) 

370 

900 

ND(5.0) 

NDpO) 

NDp.O) 

63 

ND(5.0) 

NDp.O) 

ND{5.0) 

ND(S.O) 

NDpO) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

8.2 

ND{5.0) 

42 

ND(5.0) 

310 

NDp.O) 

ND{5.0) 

NDp.O) 

ND(S.O) 

180 

NDOOOOO) 

NDO 0000) 

NDOOOOO) 

ND(IOOOO) 

ND(26000) 

NDOOOOO) 

ND(IOOOO) 

25000 

ND(260aO) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

65 

ND(5-0) 

ND(5-0) 

340 

730 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

7-6 

NDO-O) 

42 

NDO-O) 

260 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

160 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(13000) 

ND(5000) 

ND(5a00) 

18000 

NDO300O) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND{5000) 

ND(5000) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

55 

ND(50) 

ND(50) 

290 

700 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

37 

NDOO) 

240 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

140 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(63000) 

ND(2S000) 

ND<250aO) 

ND(25000) 

ND(63000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

70 

NDpO) 

NDPO) 

320 

710 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

ND(10) 

NDOO) 

NDOO) 

ND(10) 

35 

ND(10) 

280 

ND(10) 

ND(10) 

NDOO) 

NDOO) 

170 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

ND<10000) 

ND(2S0Q0) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

ND(IOOOO) 

NDOO) 

ND(10) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

NDpO) 

NDpO) 

100 
370 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

17 

ND(10) 

150 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

83 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(13000) 

ND(5000) 

ND<5000) 

ND(5000) 

ND(13000) 

ND(5000) 

ND(S0O0) 

NDpOOO) 

NDpOOO) 

ND(SOOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

ND(SO) 

ND(50) 

ND(50) 

ND{50) 

250 

ND(IO) 

ND<10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

11 

NDOO) 

100 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

54 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

ND(2000) 

2300 

ND(5000) 

ND(2000) 

ND(2000) 

ND{2000) 

ND(2O00) 

ND(2000) 

^ l -XT-OclDec20aa-ew- l woul Bmuikl* t n d FTMnow 



TABLE F.ll Page 2 of 6 

GROUNDWATER ANALYTICAL RESULTS - EW-1 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample LocatioiL-

SmnpU ID: 

SantpU Date: 

2-Methylphenol 

2-Nita:oamline 

2-Nitrophenol 
33'-Dichlorobenzidine 

3-NibDaniline 

4,6-Dinitao-2-methylphenol 

4-BromopheIiyl phenyl ether 

4-Chloro-3-meUiylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 
4-Melhylphenol 

4-Nitat>aniline 

4-Nitrophenol 
Acenaphthene 

Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)nuoranthene 

Benzo(g,h,i)i?erylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylh«xyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 
Dibenz(a,h)anthracene 

Dibenzofuran 
Diethyl phthalate 

Dimethyl phthatate 

Di-n-butylpbthatate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 

IndenoOJ3-c<l)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nib-osodi-n-propylamine 

N-Nitrosodiphenylamlne 

Fentachlorophenol 

Fhenanthrene 
Phenol 

Pyrene 

Unit 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 
u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 
ug /L 

ug /L 
u g / L 

u g / L 

EW-I 

GW-100900-WP-042 

1432000 

73000 

ND(26000) 

NDOOOOO) 

NDOOOOO) 

ND(26000) 

ND(26000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

260000 

ND(26000) 

ND(26000) 
NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDflOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 
NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(26000) 

NDOOOOO) 

360000 
NDOOOOO) 

EW-1 

GW-lOlIOO-WP-070 

1411^000 

44000 

ND(13000) 

ND(5000) 

ND(5000) 

NDO3000) 

NDO3000) 

ND<5000) 

NDpOOO) 

ND(SOaO) 

ND{5000) 

180000 

ND03000) 

NDO3000) 

NDpOOO) UJ 

ND(5000) 

ND(S000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDpOOO) 

ND(S00O) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(SOOO) 

NDpOOO) 

NDfSOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND03000) 

ND(5000) 

240000 

ND(5000) 

EW-1 

GW-101400-WP-IOS 

14242000 

56000 

ND(63000) 

ND(25000) 

ND(25000) 

ND(63O0O) 

ND(63000) 

ND(2S000) 

ND(25000) 

ND(25000) 

ND(25000) 

180000 

ND(63O0O) 

ND(63000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(2SO00) 

ND<2S000) 

ND(2S000) 

ND(2S000) 

ND(2S000) 

ND(25000) 

ND(25000) 

ND(2S000) 

ND(25000) 

ND(25000) 

ND(2S0a0) 

NDOSOOO) 

ND(25000) 

ND(2S000) 

ND(2S000) 

ND(25000) 

ND(25000) 

ND(2S000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(2S000) 

ND(2S000) 

ND(2SOO0) 

ND(2SOO0) 

ND(2500a) 

ND(25000) 

ND(25000) 

ND(63000) 

ND(25000) 

250000 

ND(2S000) 

EW-1 

GW-101700-WP-153 

141:^2000 

19000 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

ND(25000) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

64000 

ND(25000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(100aO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

84000 

NDOOOOO) 

EW-1 

GW-101900.WP-in 

14242000 

9600 

ND(13000) 

ND(5000) 

ND(5000) 

NDO3000) 

ND03000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5flOO) 

31000 

ND<1300D) 

ND(13000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(Saoa) 
ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(500a) 

NDpOOO) 

ND(S000) 

NDpOOO) 

ND(5000) 

ND(5aO0) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDpOOO) 

NDO3000) 

ND(5000) 

34000 

ND(5000) 

EW-1 

GW-ia2000-WP-I95 

14242000 

EW-1 

GW-102I00-WP-20I 

1421/2000 

5200 

ND(SOOO) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(SOOO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

16000 

ND(5000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2B00) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(20aO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(20a0) 

ND(2000) 

ND{2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(SO0O) 

ND(2000) 

14000 

ND(2000) 

i|llll-XT-0cl0i<2ta>.EW-l woul 



TABLE F.ll Pac^ 3 of 6 

GROUNDWATER ANAL . ^ .CAL RESULTS - EW-1 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 

SampU W : 

SantpU DaU: 

Parmueter 

Arsemc 

Geiural Chauistry 

Alkalimty, Total (As CaC03) 

Ammonia 

(3iemical Oxygen Demand (COD) 

Cyanide (total) 

Nitaate (as N) 

Phenohcs O'otal) 

Thiocyanate 

Total Suspended Solids (ISS) 

Unit 

ug /L 

mg /L 

mg/L 

mg/L 

mg /L 

mg /L 

m g / L 

mg /L 

mg /L 

EW-1 

GW-100900-WP.042 

1432000 

9000 

330O 

1800 

760O 

0-050 

0-25 

2000 

8300 

190 

EW-1 

GW-lOllOO-WP-070 

14112000 

9300 

3200 

2000 

5900 

0-75 

0-24 

1100 

4800 

45 

EW-1 

GW-101400-WP-IOS 

14142000 

14000 

2800 

1600 

6300 

0-74 

ND(0-20) 
1100 
6100 

NDOO) 

EW-1 

GW-101700-WP-153 

141:^000 

8000 

EW-1 

GW-101900-WP-171 

14242000 

5300 

EW-1 

GW-102000-WP-195 

14242000 

3600 

EW-1 

GW-102100-WP-201 

14212000 

3000 

1100 

850 

2300 

0-069 

0-28 

350 

960 

NDOO) 

1000 

350 

890 

0-21 

0-29 

160 

1500 

NDOO) 

270 

120 

550 

400 

0-016 J 

0-30 

64 
100 

NDOO) 

q02]-XT-Oi:lOK300OeW-l woul Bninldi uid FTuaon 



TABLE F.ll Page 4 of6 

GROUNDWATER ANALYTICAL RESULTS - EW-1 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Location. 

SantpU ID: 

SampU Data 

Parameter 

Volattles 

1,1,1-Tnchloroethane 

1,l,2,2-Teta3chloroethane 

1,1,2-Tnchloroethane 

Ll-Dichloroelhane 

1,1-Dichloroettiene 

U-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tebachlonde 

Chlorobenzene 

Chlorobromomethane 
Chloroethane 

Chloroform 
Chloromethane 
cis-l,2-Dichloroethene 

as-13-Dichloropropene 
Ethylbenzene 

Methylene chlonde 

Styrene 

Tebachloroethene 

Toluene 

ta<ins-1,2-Dii:hlorDethene 

tran5-13-Dichloropropene 
Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Sani-Volat iUs 

l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 
Z4-Dimtaophenol 

Z4-Dinitaotoluene 

Z6-Dtnitaotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methyl naphthalene 

EW 
GW-102200 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 
ug/L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

I42>C 

-
. 
-
-
-
-
-
. 
. 
-
-
-
-
. 
-
. 
-
. 
-
, 
. 
. 
-
-
-
. 
. 
-
. 
. 
. 
. 
. 
-

-

EW-1 

GW-102S0O-WP-JIS 

14242000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

ND(SO) 

NDpO) 

ND{50) 

110 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

48 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

25 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2SO0) 

NDOOOO) 

NDOOOO) 

1200 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

EW-1 

CW-110300-WP-427 

ll/i/iOOO 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

ND(10) 

NDOO) 

NDpO) 

NDpO) 

NDpO) 

ND(50) 

89 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

43 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

23 

ND(500) 

ND(SOO) 

NDpOO) 

ND(500) 

NDO300) 

ND(500) 

ND(500) 

990 

NDO300) 

NDipOO) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

EW-1 

GW-lIlOaO.WP-526 

11242000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

5-1 

80 

NDO.O) 

NDO-O) 

ND(ZO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(ZO) 

1-4 

ND(ZO) 

NDO-O) 

ND(LO) 

NDO-O) 

NDO-O) 

43 
NDO-O) 

42 

NDO-O) 

NDO-O) 

NDO-O) 

ND(ZO) 

23 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDO300) 

ND(500) 

ND(500) 

810 

ND0300) 

ND(SOO) 

NDpOO) 

NDpOO) 

ND(500) 

NDpOO) 

EW-1 

GW-U1700-WP-632 

11/17/3000 

ND(1-0) 

NDO-O) 

ND(1-0) 

ND(t-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDP-O) 

ND(5-0) 

ND(5-0) 

6.9 

61 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(LO) 

1-9 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

4.4 

NDO.O) 

39 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

21 

ND(SOO) 

ND(500) 

ND(500) 

NDpOO) 

ND0300) 

ND(500) 

NDpoO) 

610 

NDO30O) 

ND(500) 

NDPOO) 

NDpOO) 

ND(500) 

ND(500) 



lADLiC r . i i Page 5 of 6 

GROUNDWATER ANAL JAL RESULTS - EW-1 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Saitipb Location: 

SampU ID: 

SantpU D a t a 

Parameter 

2-Mediylphenol 

2-Nitaoaniline 

2-Nib-ophenol 
33'-Dichlorobenzidine 

3-Nitaoaniline 

4,6-Dinib-o-2-methylphenol 

4-Bromophenyl phenyl edier 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 
4-Nitaroaniline 

4-Nib-ophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(fc)Huoranthene 

bis(2-Chloroethoxy)mediane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-£thylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 
Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthaUte 

Di-n-bulylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nitaobenzene 

N-Nib-osodl-n-propylamine 

N-Nibosodlphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 
Pyrene 

Unit 

u g / L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 
ug /L 

EW-1 

GW-102200 WP-220 

1422/2000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
• 

-

EW-1 

GW-102aOO-WP-3U 

14242000 

1900 

ND(2500) 

NDOOOO) 

NDOOOO) 

ND(2500) 

ND(2500) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

5700 

ND(2500) 

NO(2S00) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

3600 

NDOOOO) 

EW-1 

GW-110300-WP-427 

1V42000 

1200 

ND0300) 

ND(SOO) 

ND(500) 

ND(1300) 

ND(1300) 

NDPOO) 

ND(500) 

ND(500) 

NDpOO) 

3600 

ND0300) 

ND0300) 

NDpOO) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

NDpOO) 

NDpoO) 

ND(500) 

NDpOO) 

ND(SOO) 

NDpOO) 

NDpOO) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(SOO) 

NDPOO) 

NDpOO) 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

ND(1300) 

NDPOO) 

2500 

NDpOO) 

EW-1 

GW.1I1000^WP-S26 

11/142000 

880 
ND0300) 

NDpOO) 

ND(SOO) 

ND0300) 

NDO300) 

ND(SOO) 

NDpOO) 

ND(SOO) 

ND(SOO) 

2600 

NDO300) 

ND0300) 

NDpOO) 

NDpOO) 

ND(500) 
ND(S00) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 
ND(500) 

ND(500) 

ND(500) 

ND(SOO) 

ND{500) 

NDpOO) 

NDpOO) 

NDpOO) 

NDpOO) 

NDpOO) 

NDPOO) 

ND(500) 

NDfSOO) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NDpOO) 

ND(SOO) 

ND(500) 

ND(500) 

NDPOO) 

NDO300) 

ND(S0O) 

1900 

ND(500) 

EW-l 

GW-m700.WP-«32 

11/17/2000 

950 
NDO3O0) 

NDpOO) 
ND(SOO) 

ND0300) 

NDO300) 

ND(500) 

ND(SOO) 

ND(500) 

ND(500) 

2600 

ND0300) 

ND0300) 

ND(500) 

NDPOO) 

ND(500) 

ND(500) 

NDpOO) 

ND{500) 

NDpOO) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

NDPOO) 

NDPOO) 

ND(500) 

ND(500) 

NDPOO) 

ND(500) 

NDPOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(SOO) 

ND(500) 

NDPOO) 

ND(500) 

ND(500) 

NDPOO) 

NDPOO) 

ND(500) 

NDPOO) 

ND(500) 

NDO300) 

ND(SOO) 

2800 

NDpOO) 

Metals 

<^l-XrOclI>C200a.EW-l woul Biomlda and FPacan 
01/33/3DOI 



TABLE F.11 Page 6 of 6 

GROUNDWATER ANALYTICAL RESULTS - EW-1 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location-
Sample W: 
SantpU Data 

Parmiuter 
/Arsenic 

Gateml Chauistry 
Alkalinity, Total (As CaC03) 
Ammonia 
Chemical Oxygen Demand (COD) 
Cyanide (total) 
Nib-ate (as N) 
Phenolics (Total) 
Thiocyanate 
Total Suspended Solids (ISS) 

Unit 
ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EW-I 
GW-102200-WP-220 

1422/2000 

2500 

160 

36 

EW-1 
GW-102800-WP-318 

14242000 

1400 

280 
79 
100 

ND(0.010) 
0.40 
26 
82 

NDOO) 

EW-1 
GW-lia300-WP-427 

1102000 

1100 

260 
84 
260 

ND(0.010) 
13 
U 
93 

NDOO) 

EW-J . 
GW-IllOOO-WP-526 

11/142000 

890 

35D 
71 
450 

0.012 
ND(OJO) 

12 
97 

NDOO) 

EW-I 
CW-m700.WP.632 

11/17/2000 

730 

270 
65 
98 

ND(0.O10) 
ND(0.20) 

11 
1100 

ND(10) 

q021'XrOclOK2tnO-EW-l w w l Bmnid t and FPiiann 

http://CW-m700.WP.632


TABLF F.12 P P 1 of 6 

GROUNDWATER ANAL 11ICAL RESULTS - EW-2 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Location: 

SampU ID: 

SampU D a t a 

Pamnuter 

EW-2 

GW-100900-WP-043 

1432000 

EW.2 

GW-lOlIOO-WP-071 

1411/2000 

£W-2 

GW-101400^ WP-109 

14242000 

EW-2 

CW-1017D0-WP-154 

1427/2000 

EW-2 

GW-101900-WP-172 

14142000 

EW-2 

GW-102I0O-WP-202 

14212000 

EW-2 

GW-102aOO-WP-319 

14242000 

Unit 

Volattles 

1,1,1-Tnchloroethane 

l,l,Z2-Tetaachloroethane 

1,1,2-TnchlorDethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Metaiyl-2-pentenoiie 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cls-13-Dichloropropene 

Ethylbenzene 

Methylene chloride 

Styrene 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

trans-13-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Saiti - Volattles 

1,Z4-Tnchlorobenzene 

1,2'Dichlorobenzene 

l^-Dichlorobenzene 

1,4-Dlchlorobenzene 

Z4,5-TnchloTOphenol 

Z4,6-Trichlorophenol 

2/1'DichIorophenol 

Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-Dimtrotoluene 

Z6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methyl naphthalene 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ND(5-0) 

NDP-O) 

ND(5-0) 

NDp-0) 

ND(5-0) 

NDp-0) 

ND(5-0) 

54 

ND(25) 

ND(25) 

240 

690 

NDp-0) 

NDp-0) 

NDp-0) 

8 1 

ND(5-0) 

NDp,0) 

NDp-0) 

ND(5-0) 

ND(5-0) 

22 

ND(5.0) 

NDp-0) 

7.0 

ND(5.0) 

31 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

N D p O ) 

160 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

22000 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(ioaoo) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

47 

ND(5-0) 

ND(5-0) 

240 

480 

NDO-O) 

NDO-O) 

NDO-O) 

ND{1-0) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

6-7 

NDO-O) 

32 

NDO-O) 

140 

NDO-O) 

NDO-O) 

NDO-O) 

ND{1-0) 

150 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

NDO300a) 

ND(5000) 

ND(50aO) 

15000 

ND(13000) 

ND(500a) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

ND(50) 

ND(50) 

220 

550 

NDOO) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

28 

NDOO) 

190 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
120 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDO3000) 

NDpOOO) 

NDpOOO) 

16000 

NDO3000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

110 

NDpO) 

ND(50) 

690 

1100 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

12 

NDOO) 

60 

NDOO) 

430 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

290 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDPBOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

ND(38000) 

NDOSOOO) 

NDOSOOO) 

ND(15000) 

NDOSOOO) 

ND(15000) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

97 

NDpO) 

NDpO) 

550 

930 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND{10) 

48 

NDOO) 

360 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

230 

ND(5000) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND(13000) 

NDpOOO) 

ND(SOOO) 

9000 

ND03000) 

ND(SOO0) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

57 

ND(50) 

ND(50) 

400 

690 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

35 

NDOO) 

260 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

170 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(SO) 

ND(50) 

ND(50) 

130 

270 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

13 

NDOO) 

100 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

64 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND03aoa) 

ND(5000) 

ND(S000) 

5600 

NDO3O00) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

^]ZUT-OclDK3flOO-EW-2 woul Braoild. wul F P . n n u 



TABLE F.12 Page 2 of 6 

GROUNDWATER ANALYTICAL RESULTS - EW-2 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatiotu 

SantpUID: 

SantpU Da ta 

Parmiuter 

2-MeUiylphenol 

2-Nitaoaniline 

2-NitrophenDl 

33'-Dichlorobenzidine 

3-Niltoanilme 

4,6-Dinitro-2-methylphenol 

4-6romophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitat>aniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)elher 

bis(2-£thylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anUiracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Dl-n-octyl phthaUte 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,i3<d)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitaosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unft 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

EW-2 

GW-10a900-WP-O13 

1432000 

61000 

ND(2S000) 

NDOOOOO) 

NDOOOOO) 

NDCZSOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

160000 
ND(25000) 

ND(2SO0O) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 
NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 
NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

ND(IOOOO) 

280000 

NDOOOOO) 

EW-2 

GW-IOllOO-WP-071 

1421/2000 

37000 

NDO3000) 

ND(5000) 

ND(5000) 

ND(13000) 

NDO3000) 

ND(5000) 

NDpOOO) 

14D(5000) 

ND(5000) 

140000 

NDO3000) 

ND(13000) 

ND<5000)U] 

ND(5000) 

ND(500a) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SO0O) 

ND(S0OO) 

ND(5000) 

ND{5000) 

NIXSOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDfSOOO) 

ND(SO0a) 

ND(5000) 

ND(5000) 

ND(5Q00) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOO0) 

ND03000) 

ND(5000) 

190000 
ND(5000) 

EW-2 

GW-I(n400-WP-109 

14142000 

42000 

ND03000) 

NDpOOO) 

ND(5000) 

NDO3000) 

ND(13000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

130000 

NDOSOOO) 

ND(13000) 

ND(5000) 

ND(5000) 

NDfSOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND03000) 

ND(5000) 

170000 

ND(5000) 

EW-2 

GW-10I700-WP-154 

1427/2000 

36000 

ND(38000) 

NDOSOOO) 

ND(15000) 

ND(3SaOO) 

ND(38000) 

ND(15000) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

120000 

ND(38000) 

ND(38000) 

NDOSOOO) 

ND(15000) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

ND<15000) 

NDOSOOO) 

NDOSOOO) 

ND(15000) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

ND{15000) 

NDOSOOO) 

ND(15000) 

ND(ISOOO) 

ND(15000) 

ND(ISOOO) 

NDOSOOO) 

NDOSOOO) 

ND(ISOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

ND(38000) 

NDOSOOO) 

170000 

NDOSOOO) 

EW-2 

CW-101900-WP-172 

1424200a 

24000 

NDO3000) 

NDPOOO) 

ND{5000) 

NDO3000) 

NDOSOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

80000 

ND(13000) 

NDO3000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

NDpoOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5a00) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

NIXSOOO) 

NIXSOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NIXSOOO) 

ND(SO0a) 

NDPOOO) 

NDOSOOO) 

NIXSOOO) 

130000 

ND(5000) 

EW-2 

GW-I02100-WP-202 

10/23/2000 

25000 

ND(25000) 

NDOOOOO) 

NIXIOOOO) 

ND(25000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

78000 

ND(25000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

100000 

NDOOOOO) 

EW-2 

GW-ia2S00. WP-319 

14242000 

15000 

ND03000) 

NDpoOO) 

NDpOOO) 

NDO3000) 

NDO3O00) 

NDpOOO) 

ND(5000) 

ND(SOOO) 

ND(SOOO) 

46000 

NDO3000) 

NDOSOOO) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND{5000) 

NIXSOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDPOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NIX5000) 

ND(SOOO) 

ND(5000) 

ND{5000) 

ND(5000) 

ND(SO0O) 

ND(5000) 

NDpOOO) 

ND03000) 

ND(5000) 

66000 

ND(5000) 

Metals 

<|0Z^XT43ctOIc200O•EW-2 woul 



TABLE F.12 Pa<»° 3 of 6 

GROUNDWATER ANAL . . iCAL RESULTS - EW-2 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 

SantpUID: 

SmitpU D a t a 

Parmiuter 

Arsenic 

Gaieml Clianistry 
Alkahmty, Total (As CaC03) 

Ammonia 

Chemical Oxygen Demand (COD) 

Cyanide (total) 

Nitrate (as N) 

Phenolics (Total) 

Thiocyanate 
Total Suspended Solids (TSS) 

Unit 

ug /L 

m g / L 

m g / L 

m g / L 

m g / L 

m g / L 

m g / L 

mg /L 

mg /L 

EW-2 

GW-10O90O-Vn'-0t3 

l(Va/2OO0 

12000 

2500 

1600 

5500 

0.074 

ND(0.20) 

930 
4700 

NDOO) 

EW-2 

GW-lOlIOO-WP-071 

14212000 

11000 

2100 

1600 

4900 

0.42 

0J2 
830 
5800 

NDOO) 

EW-2 

GW-iai400-WP-109 

14142000 

11000 

2000 

1200 

4900 

036 
059 
740 

7700 

NDOO) 

EW-2 

GW-101700-WP.1S4 

10/17/2000 

1U0U0 

1400 

1100 

2900 

0.088 

0.22 

630 
3900 

NDOO) 

EW-2 

GW-101900-WP-172 

10/l$/2OOO 

8700 

1500 

680 
2700 

0.48 

Oil 
470 
4000 

NDOO) 

EW-2 

GW-102]00-WP-2a2 

1421/2000 

7500 

1300 

740 
1900 

0.034] 

0.24 

340 
800 

NDOO) 

EW-2 

GW-Ifl2S0O-WP-319 

14242000 

6000 

830 
490 
1700 

0.013 

33 
310 
400 

NDOO) 

q02ajrr-OttDw3aCD-BW-J want BimnUa and FTaiaRw 



TABLE F.12 Page 4 of 6 

GROUNDWATER ANALYTICAL RESULTS - EW-2 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 

SantpUID: 

SattpU D a t a 

Pammeter 

VolatiUs 

1,1,1-Tnchloroethane 
l,1,Z2-Tetrachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

Ll-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 
2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulhde 

Carbon tetrachlonde 

Oilorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 
Chloromethane 

cis-1,2-Dichloroethene 

as-13-Dichloropropene 

Etfiylbenzene 

Methylene chloride 

Styrene 

Teb-achloroethene 

Toluene 

ta<ins-l,2-Dlchloioethene 

bans-13-Dichloropropene 

Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Seit l-VolatiUs 

1,14-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dlchlorobenzene 

1,4-Dichlorobenzene 

Z43-Trichlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dimtaophenol 

Z4-Dinitrotoluene 

Z6-Dimtaotoluene 

2-Chloronaphthalene 
2-Chlorophenol 

2-Methyl naphthalene 

Unit 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

EW-2 

GW-110300-WP.42S 

1V3^000 

NDOO) 

NDOO) 
ND(IO) 

ND(10) 

NDOO) 

ND(IO) 

NDOO) 

NDPO) 

ND(SO) 

ND(SO) 

150 
250 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
NDOO) 

NDOO) 

NDOO) 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

12 
NDOO) 

96 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

62 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

ND(2000) 

6000 

ND(SOOO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

EW-2 

GW-llIOOO-WP-527 

11/142000 

NDOO) 

NDOO) 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

ND(50) 

ND(50) 

99 
210 

NDOO) 

NDOO) 

ND(20) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 
ND(20) 

ND(10) 
ND(20) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
77 

NDOO) 

ND(10) 

NDOO) 

ND(20) 

47 

NDOOOOO) 

NIXIOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

EW-2 

GW-1U700-WP 

13/17/2000 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

NIXZO) 

ND(ZO) 

16 
NDOO) 

NDOO) 
97 
220 

NIXZO) 

ND(ZO) 

NIXZO) 

ND(ZO) 

NIXZO) 

N D a O ) 
ND(ZO) 

ND(ZO) 

NIXZO) 

NIXZO) 

ND(ZO) 

NIXZO) 

22 
NIXZO) 

11 
ND(ZO) 

80 
ND(ZO) 

ND(ZO) 

ND(ZO) 

NIXZO) 

SO 

NDOOOOO) 

NDOOOOO) 

NIXIOOOO) 

NIXIOOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 



lAULht . lZ 

GROUNDWATER ANAL JAL RESULTS - EW-2 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 5 of 6 

SampU Locattoiu 

SantpU ID: 

SampU D a t a 

Partaneter 

2-Methylphenol 

2-Nitaoaruline 

2-Nitavphenol 
33'-Dichlorobenzidlne 

3-Nitaoaniline 

4,6-Dinitro-2-methylphenol 
4-Bromophenyl phenyl ether 

4-ChIon>-3-methylphenol 

4<]iloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 
4-Nitaoamline 

4-Nitaophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a}anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bi5(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chiysene 
Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-bu^lphthatate 

Di-iM)ctyl phthaUte 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1A3-cd)pyrene 

Isophorone 

Naphthalene 

Nitaobenzene 

N-Nitrosodi-n-pn>pylamine 

N-NibDsodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug /L 

ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

EW-2 

GW-1I0300-WP-428 

I W 2 0 0 0 

17000 

ND(5000) 

ND(2000) 

NIX2000) 

NIXSOOO) 

NDPOOO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

53000 

NDPOOO) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NIX2000) 

ND(2000) 

ND{2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NIX2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NIX2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NIX2000) 

ND(2000) 

ND(2000) 

ND{5000) 

ND(2000) 

68000 

ND(2000) 

EW.2 

GW-111000.WP-S27 

11242000 

12000 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

ND(2SO00) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND{10000) 

37000 

ND(25000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 
NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NIXIOOOO) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

49000 

NDOOOOO) 

EW-2 

GW-111700-WP-633 

13/17/2000 

12000 

N1X2S000) 

NDOOOOO) 

NDOOOOO) 

NIX25000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

35000 

ND(25000) 

ND(25000) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NIXIOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOUOU) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

53000 

NDOOOOO) 

Metals 

^az^XT•OctOK200D•EW.2 woul Bnmlda and F p a n t m 

01/22/2001 



TABLE F.12 Page 6 of 6 

SmnpU Locattoiu 
SampU ID: 
SampU Data 

Pammeter 
Arsenic 

Gateml Chanistry 
yVlkallnity, Total (As aC03) 
Ammonia 
Chemical Oxygen Demand (COD) 
Cyanide (total) 
Nitaate (as N) 
Phenolics (Total) 
Thiocyanate 
Total Suspended Solids ( l ^ ) 

Uttit 
ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EW-2 
GW-I10300-WP-42S 

IIQ^OOO 

4900 

850 
370 
1500 
0.074 

ND(0.20) 
260 
230 

NDOO) 

GROUNDWATER ANALYTICAL RESULTS - EW-2 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

EW.2 EW-2 
GW-I11000-WP-S27 GW-IlI700-WP-«33 

11242000 1V17/2OO0 

4600 3700 

850 730 
410 320 
500 980 

0.046 0.073 
ND(0.20) 0.21 

240 190 
700 1500 

NDOO) NDOO) 

QOZ2-XT-OcinwTO10-EW.2 woul B n m k b «M1 FPan. 



TABLE F.13 Page 1 of 6 

GROUNDWATER ANAL JAL RESULTS - EW-3 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 

SmupU ID: 

Santple D a t a 

Pammeter 

EW-3 

GW-100900-WP-044 

1432000 

EW-3 
GW-IOllOO-WP.072 

14212000 

EW-3 
GW-101400-WP-llO 

14142000 

EW-3 

GW-101700-WP-152 

1(^17/2000 

EW-3 

GW-1O19O0-WP-173 

14142000 

EW-3 

GW-102100-WP-203 
1421/2000 

EW-3 

GW-102aOO-WP-330 

14242000 

EW-3 

GW-110300-WP-429 

11/3/2000 

EW-3 

GW-IIIOOO-WP-S2S 

11/142000 

Unit 

VoUtiUs 

1,1,1-Trichloroethane 

1,1,Z2-Tetrachloroethane 

1,L2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichlaropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tebrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

h-ans-13-DichloropTOpene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Saul - VoUttles 

l,Z4-Trichlorobenzene 
1,2-Dichlorobenzene 
13-Dichlorobenzene 
1,4-Dichlorobenzene 
Z43-Tnchlorophenol 
Z4,6-Trichlorophenol 
Z4-Dlchlorophenol 
Z4-Dimethylphenol 
Z4-Dlnita-ophenol 
Z4-Dinitatitoluene 
Z6-Dinltrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methyl naphthalene 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

NDP-O) 
ND(5-0) 
ND(5-0) 
NIX5.0) 
ND(5-0) 
ND{5-0) 
NDp.0) 

62 
ND(25) 
ND(25) 

310 
790 

NDp.0) 
ND(5.0) 
NDp.0) 

97 
ND(5.0) 
NDp.0) 
NDp.O) 
NDp.O) 
NIX5.0) 
ND(5.0) 
ND(5.0) 
ND(5.0) 

8.4 
NIX5.0) 

39 
ND(5.0) 

310 
ND(5-0) 
ND(5-0) 
ND(5-0) 
ND(5.0) 

200 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

ND(25000) 

NDOOOOO) 

ND(IOOOO) 

21000 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

N1X1-0) 

51 

NDp-0) 

ND(5-0) 

260 

680 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NIXl-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

7-7 

NDO-O) 

39 

NDO-O) 

250 

NDO-O) 

NIXl-O) 

NDO-O) 

NDO-O) 

170 

NDpOOO) 

NIXSOOO) 

NDpOOO) 

ND(5000) 

ND(13000) 

ND{5000) 

NIXSOOO) 

13000 

ND(13000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

ND(50) 

NIXSO) 

ND(50) 

230 

600 

ND(10) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NIX10) 

34 

NDOO) 

220 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

140 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDOSOOO) 

ND(5000) 

NIXSOOO) 

16000 

NDO3000) 

ND(SOOO) 

ND(SOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
ND(10) 

180 

ND(50) 

NIXSO) 

1200 

1700 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

100 

NIXIO) 

680 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

120 

NDOSOOO) 

NIXISOOO) 

ND(15000) 

NDOSOOO) 

ND(38000) 

NDOSOOO) 

NDOSOOO) 

NDflSOOO) 

ND(38000) 

NDOSOOO) 

ND(15000) 

NDOSOOO) 

NIXISOOO) 

ND(ISOOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

140 

NDpO) 

NDpO) 

780 

1200 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

13 

NDOO) 

73 

NDOO) 

520 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

320 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND03000) 

NDpOOO) 

NDpOOO) 

12000 

NDO3000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NIXSOOO) 

NDpOOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

85 

NDpO) 

ND(50) 

520 

900 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NIXIO) 

NDOO) 

ND(IO) 

ND(10) 

NDOO) 

51 

NDOO) 

380 

NIXIO) 

NDOO) 

NDOO) 

ND(IO) 

230 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NIXIOOOO) 

NIX25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NIXIO) 

NDOO) 

NDOO) 

ND{50) 

NIXSO) 

NDpO) 

150 

300 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

17 

NDOO) 

130 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

74 

ND(5000) 

ND(5000) 

NIXSOOO) 

ND(S00O) 

ND(13000) 

ND(5000) 

ND(5000) 

6300 

ND03000) 

ND(5000) 

NIXSOOO) 

NIXSOOO) 

ND(5000) 

ND(5000) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

ND(10) 

ND(50) 

ND(50) 

ND(50) 

160 
270 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

14 
NDOO) 

110 
NDOO) 

NDOO) 

NDOO) 
NDOO) 

66 

ND(2000) 

ND(2000) 

ND{2000) 

ND(2000) 

NIX5100) 

ND(2000) 

ND(2000) 

5100 

ND(5100) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

Dcd>c20(O-EW.3 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

ND(50) 

ND(SO) 

NDpO) 

110 
240 

NDOO) 

NDOO) 

ND(20) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(20) 

NDOO) 

ND(20) 

NDOO) 

NDOO) 

31 
NDOO) 

11 
ND(10) 

95 
NDOO) 

NDOO) 

NDOO) 
ND(20) 

S3 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

ND(25000) 

ND(10000) 

NDOOOOO) 

ND(10000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

woul Rramldoand FPamra 

01/22/2001 



TABLE F.13 Page 2 of 6 

GROUNDWATER ANALYTICAL RESULTS - EW-3 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatimu 

Sample ID: 

SampU Data 

Parmueter 

2-Methylphenol 

2-Nlboaniline 

2-Nltaophenol 

33'-Dichlorobenzidine 

3-Nitaoaniline 

4,6-Dinitao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-ChIoroaniline 

4-Chlorophenyl phenyl ether 

4-Mediylphenol 
4-Nitroaniline 

4-Nilrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)Huoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Ch]oroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalale 

Butyl benzylphthatate 

Carbazole 

Chiysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphUialate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nitaobenzene 

N-Nibrosodi-n-propylamme 

N-Nitaosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 
Pyrene 

Unit 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L , 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

EW-3 

GW-100900-WP.044 

1432000 

55000 

ND(25000) 

NDOOOOO) 

NDOOUUO) 

ND(25000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

140000 

ND(25000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NIXIOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 
NDOOOOO) 

NDOOOOO) 
NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

ND(IOOOO) 

NDOOOOO) 

ND(IOOOO) 

ND(IOOOO) 

NIXIOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

ND(IOOOO) 

NDOOOOO) 

ND(25000) 
NDOOOOO) 

280000 

ND(IOOOO) 

EW-3 

GW-IOIIOOL WP-072 

10/11/2000 

31000 

NDO3000) 

ND(5000) 

ND(5000) 

ND03000) 

NDOSOOO) 

ND{5000) 

NDpOOO) 

NIXSOOO) 

NOPOOO) 

110000 

ND(13000) 

ND03000) 

ND(5000)UJ 

NIXSOOO) 

NDpOOO) 

NIXSOOO) 

ND(5000) 

ND(SOOO) 

ND(5000) 

ND(S000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND(5000) 

NDpOOO) 

ND{5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

NIXSOOO) 

NO(5000) 

ND(S000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

NDpOOO) 

NDpOOO) 

NIXSOOO) 

ND(5000) 

NDpOOO) 

NDO3000) 
ND(S000) 

150000 

ND(5000) 

EW-3 

GW-101400-WP-110 

14142000 

41000 

NDOSOOO) 

ND(5000) 

ND(5000) 

NDOSOOO) 

ND03000) 
NDPOOO) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

130000 

ND(13000) 

NDOSOOO) 

NDPOOO) 

ND(SOOO) 

ND(SOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(SO0O) 

ND(5000) 

NDPOOO) 

NDpoOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDPOOO) 

NIXSOOO) 

NIXSOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(SOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

NIXSOOO) 

NDPOOO) 

ND(13000) 

ND(5000) 

180000 

ND(5000) 

EW-3 

GW-101700-WP-IS2 

1427/2000 

370U0 

NDP8000) 

NDOSOOO) 

NDOSOOO) 

NDPOOOO) 

NIX38000) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

120000 

NDP8000) 

NDP8000) 

NDOSOOO) 

NDOSOOO) 

ND(ISOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDO5000) 

NDOSOOO) 

ND<15000) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDO5000) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NIXISOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NIXISOOO) 

NDOSOOO) 

N1X38000) 

ND05000) 

180000 

NDOSOOO) 

EW-3 

GW-101900-WP-173 

14242000 

30000 

ND03000) 

ND(SOOO) 

NDPOOO) 

NDOSOOO) 

ND(13000) 

ND(5000) 

NDPOOO) 

NDPOOO) 

NDC5000) 

110000 

ND03000) 

ND(13000) 

NDPOOO) 

ND(5000) 

NDpOOO) 

NDPOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

NIXSOOO) 

ND(5000) 

NDPOOO) 

NDpOOO) 

NDPOOO) 
NDpoOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDPOOO) 

ND(SOOO) 

ND(5000) 

NDPOOO) 

ND(5000) 

NIXSOOO) 

ND(5000) 

NDPOOO) 

ND(SOOO) 

ND(SOOO) 

NDPOOO) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND03000) 

NIXSOOO) 

170000 

ND(5000) 

EW.3 

GW-102100-WP-203 

1421/2000 

26000 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 
NIXIOOOO) 

86000 

ND(25000) 

ND(25000) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

110000 

ND(10000) 

EW-3 

GW-102S00-WP-J2O 

14242000 

17000 

NDOSOOO) 

ND(5000) 

ND(5000) 

NDOSOOO) 

NDOSOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDPOOO) 

52000 

NDOSOOO) 

NDOSOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(S0OO) 

ND(5000) 
ND(5000) 

ND(5000) 

ND(5000) 

NIXSOOO) 

ND(5000) 

ND(5000) 

ND(SO0O) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

ND{5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NIXSOOO) 

NDPOOO) 

ND(5000) 

NIXSOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDOSOOO) 

NDPOOO) 

69000 

ND(5000) 

EW-3 

GW-llOBOO-WP-429 

IIA^OOO 

14000 

NDPIOO) 

ND(2000) 

ND(2000) 

NDpiOO) 

ND(5100) 

ND(2000) 

NDCZOOO) 

ND(2000) 

NIX2000) 

45000 

ND(5100) 

ND(5100) 

ND{2000) 

ND(2000) 

ND(2000) 

ND{2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NIX2000) 

ND(2000) 

NIX2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5100) 
ND(2000) 

61000 

ND(2a00) 

EW-3 

GW-I1IO0WVP-S2S 

1 1 2 4 2 0 0 0 

14000 

ND{25000) 

NDOOOOO) 

NDOOOOO) 

ND{25000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

39000 

ND(2S000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 
ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NIXIOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

53000 

NDOOOOO) 

M e t a U 

q033-XTOctOK2000.EWJ woul Biamlda and F P a n m 



TABLE F.13 PaF'* 3 of 6 

GROUNDWATER ANAL . .CAL RESULTS - EW-3 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpUID: 
SantpU Data 

Pamnuter 
Arsenic 

Gaieral Chauistry 
Alkalinity, Total (As CaC03) 
Ammonta 
Chemical Oxygen Demand (COD) 
Cyanide (total) 
Nitrate (as N) 
Phenolics (Total) 
Thiocyanate 
Total Suspended Solids 0 ^ 

Unit 
ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EW-3 
GW-100900-VfP-04t 

1432000 

13000 

2900 
1700 
6300 
0.87 
0.23 
990 
5000 
19 

EW-3 
GW-lOllOO-WP-072 

1421/2000 

10000 

7.300 
1700 
5200 
0.56 
0.23 
810 
5200 
33 

EW.3 
GW-101400-WP-110 

14142000 

9300 

2300 
1500 
4900 
0.61 

ND(0.20) 
660 

4600 
NDOO) 

EW-3 
CW-101700-WP-152 

142^000 

8000 

1800 
890 
5300 
0.65 
0.20 
820 
5100 

NDOO) 

EW-3 
GW-101900-WP-I73 

14242000 

9400 

1800 
950 
2900 
035 
021 
610 

4100 
NDOO) 

EW-3 
GW'102I00-WP-203 

14212000 

8000 

1400 
600 
2500 
0.036] 
0.25 
410 
1100 

NDOO) 

EW-3 
CW-I02SOO-WP-320 

14242000 

5100 

1200 
530 
1800 
0-016 

ND{0.20) 
340 
820 

ND(10) 

EW-3 
GW-110300-WP-439 

11/3/2000 

4400 

670 
290 
1700 
0-051 
1.6 
280 
150 

NDOO) 

EW-3 
GW-1I1000-WP-S2S 

11242000 

4000 

860 
490 
150 

0.043 
0.20 
260 
420 

NDOO) 

i)Ca^XTOrtDK2)00.EW-3 wout Braoikis and FParaiM 



TABLE F.13 Page 4 of 6 

GROUNDWATER ANALYTICAL RESULTS - EW-3 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatiotu 

SampU W : 

SampU D a t a 

E W J 

GW.lI1700-WP-fi34 

11/17/2000 

Parameter Utrit 

VoUtiles 

1,1,1-Tnchloroethane 

l,l,Z2-Tetaachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-DichloPoethane 

14-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromofonn 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

C3tloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dlchloroethene 

cis-13-Dichloropropene 

Ethylbenzene 

Methylene chloride 

Styrene 

Tebachloroethene 

Toluene 

ta-ans-l,2-Dichloroetfaene 

taans-13-Dichloropropene 

Trichloroethene 

Vinyl chloride 

Xylene (total) 

Sat t i -Volat iUs 

1,24-TrichlorobeiuKne 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

lA-Dlchlorobenzene 

Z43-Tnchlorophenol 

Z4,6-Tnchlorophenol 

2,4-Dichlorophenol 

Z4-DJmethylphenol 

Z4-Dinitaophenol 

Z4-Dinitrotoluene 

Z6-Dimtrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methyl naphthalene 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

- /L 

ND(ZO) 

ND(ZO) 

NIXZO) 

ND(10) 

ND(ZO) 

ND(ZO) 

NIXZO) 

17 

NDOO) 

NDOO) 
110 

240 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

NIXZQ 

ND(ZO) 

NDfZO) 

NIXZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

23 

ND(ZO) 

13 

NIXZO) 

95 

ND(ZO) 
ND(ZO) 

NIXZO) 

NIXZO) 

56 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 
NDOOOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

i f O y X T - O a D t t X m & t S WDHI BIDBIHH and F P a n m 



l A D u c r . i J Page 5 of 6 

GROUNDWATER ANAL JAL RESULTS - EW-3 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmupU Location: 
SampU ID: 
SampU Date: 

Paranuter 
2-MeUiylphenol 
2-Nitaoanlllne 
2-Nitaophenol 
33'-Dichlorobenzidine 
3-Nitaoanillne 
4,6-Dlnitro-2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3Hnethylphenol 
4-Chloroanillne 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nltaoaniline 
4-Nitaophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthncene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)peiylene 
Benzo(k)fluoranthpn<> 
bis(2-ChIoroelhoxy)methane 
bis(Z-Chloroethyl)ether 
bis(2-ChloroisopropyI)ether 
bis(2-Ethylhexyl)phthalate 
Butyl benzylphthatate 
Carbazole 
Chrysene 
Dibenz(a,h)anthncene 
Dibenzofuran 
Diethyl phthalate 
DimeHiyl phthatate 
Dl-n-butylphthalate 
Di-n-octyl phthatate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno0,23-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitaosodi-n-propyUmine 
N-Nitax»odiphenylamlne 
Fentachlorophenol 

Phenol 
l^rene 

Uint 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

EW-3 
GW-1I17D0-WP.634 

1127/2000 

14000 
ND(25000) 
NDOOOOO) 

NDOOOOO) 

ND(25000) 

NIX25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

42000 

ND(25000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 
NDOOOOO) 

NDOOOOO) 

NIXIOOOO) 

NDOOOOO) 
NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 
NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

59000 
ND(IOOOO) 

MetaU 

^n3>XT-OctOK30aD-£W-3 WDBl Bnmlda and FPaiaaw 

01/23/2001 



TABLE F.13 Page 6 of 6 

GROUNDWATER ANALYTICAL RESULTS - EW-3 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Location: 
Santple W: 
Sample Data 

Parmueter 
Arsenic 

Geneml Chemistry 
Alkalinity, Total (As CaCOS) 
Ammonia 
C3iemlcal Oxygen Demand (COD) 
Cyanide (total) 
Nitatite(asN) 
Phenolics O'otal) 
Thiocyanate 

Unit 
ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

EW-3 
GW-111700.WP-634 

11/17/2000 

3500 

810 
430 
920 

0-014 
0-21 
200 
1600 

Total Suspended Solids (TSS) mg/L NDaO) 

i|aa3.1(T-Oa[>c20Da£WJ mmX amUla and FPamra 
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TABLE G-1 Page 1 of 6 

GROUNDWATER ANALYTICAL RESULTS FOR BROMIDE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

ocation 

EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-1 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW.2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-2 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 
EW-3 

SampU Name 

GW-102300-WP-234 
GW-102400-WP-248 
GW-102500-WP-261 
GW-102600-WP-280 
GW-102700-WP-299 
GW-102800-WP-318 
GW-102900-WP-337 
GW-103000-WP-353 
GW-10310O-WP-381 
GW-llOlOO-WP-394 
GW-1102U0-WP-414 
GW-110300-WP-427 
GW-110400-WP-440 
GW-110500-WP-460 
GW-110600-WP-468 
GW-110700-WP-486 
GW-11080(>^WP-499 
GW-110900-WP-S13 
GW-lllOOO-WP-526 
GW-111100-WP-540 
GW-111200-WP-553 
GW-111300-WP-S72 
GW-11140O-WP-586 
GW-111500-WP-599 
GW-111600-WP-619 
GW-111700-WP.632 
GW-111800-WP-646 
GW-111900-WP.664 
GW-112000-WP-678 
GW-102300-WP-235 
GW-102400-WP-249 
GW-102500-WP-262 
GW-102600-WP-281 
GW-102700-WP-300 
GW-102S0O-WP-319 
GW-102900-WP-338 
GW-103000-WP-354 
GW-103100-WP-^82 
GW-llOlOO-WP-395 
GW-110200-WP-415 
GW-110300-WP-428 
GW-110400-WP-441 
GW-110500-WP-461 
GW-110600-WP-469 
GW-11070O-WP-487 
GW-110800-WP-500 
GW-110900-WP-514 
GW-lllOOO-WP-527 
GW-llllOO-WP-541 
GW-11120O-WP-554 
GW-111300-WP-573 
GW-111400-WP-587 
GW-111500-WP-600 
GW-111600-WP-620 
GW-111700-WP-633 
GW-111800-WP-647 
GW-111900-WP-665 
GW-11200O-WP-679 
GW-102300-WP-236 
GW-102400-WP-250 
GW-102S0O-WF-263 
GW-102600-WP-282 
GW-102700-WP-301 
GW-102800-WP-320 
GW-102900-WP-339 
GW-103000-WP-355 
GW-103100-WF-383 
GW-llOlOO-WP-396 
GW-11020O-WP-416 
GW-110300-WP-429 
GW-110400-WP-442 
GW-11O50O-WP-462 
GW-110600-WP-470 
GW-11070O-WP-488 
CW-1108OO-WP-501 

Date 

10/23/2000 
10/24/2000 
10/25/7(100 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/7000 
11/1/2000 
11/2/2000 
11/3/200D 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/7000 
11/9/30(10 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/7000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/7000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 

Bromide 
mg/L 

18 
1-1 
13 
0-97 
1-2 

0-71] 
1-1 
18 
39 
28 
29 
23J 
23 
17 
15 
11 
83 
7-4 
7-4 
43 
5-0 
43 
37 
3-8 
40 
3-2] 
Z5 
Z9 
Z4 
10 
10 
10 
93 
9-1 
8 3 ] 
8-1 
8-0 
73 
7-8 
8-7 
76 
9-1 
8.6 
8.8 
1.9 
1.7 
73 
7.Z 
7.4 
1.7 
1.7 
6.4 
6.6 
6.4 
6 3 ] 
6.2 
5.4 
6.9 
9.0 
13 
10 
9.6 
93 
9.1] 
83 
83 
7.9 
8.4 
8.4 
7.0 
88 
93 
88 
ZO 
8.0 

fjOZS-XT-OctDaraOO- Bramhb only 

01/22/2001 



TABLE G-1 Page 2 of 6 

GROUNDWATER ANALYTICAL RESULTS FOR BROMIDE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 
EW-3 

EW-3 

EW-3 

EW-3 

EW-3 

EW-3 

EW-3 

EW-3 
EW-3 
EW-3 

EW-3 
EW-3 

RW-1 
RW-2 

RW-2 

RW-2 

RW-2 
RW-2 
RW-2 

RW-2 

RW-2 

RW-2 

RW-2 

RW-2 
RW-2 

RW-2 

RW-2 

RW-2 

RW-2 

RW-3 

WN-IA 

WN-IA 
WN-IA 

WN-IA 

WN-IA 

WN-IA 

WN-IA 

WN-IA 

WN-IA 

WN-IA 

WN-IA 

WN-IA 

WN-IA 
WN-IA 

WN-IA 

WN-IA 

WN-IA 

WN-IA 
WN-IA 
WN-IA 

WN-IA 
WN-IA 

WN-IA 
WN-IA 

WN-IA 
WN-IA 

WN-IA 

WN-IA 

WN-IA 

WN-IB 

WN-IB 

WN-IB 

WN-IB 

WN-IB 
WN-IB 

WN-IB 
WN-IB 

WN-IB 
WN-IB 
WN-IB 

WN-IB 

WN-IB 

WN-IB 

WN-IB 

WN-IB 
WN-IB 

SampU Naiiu 

GW-110900-WP-515 
GW-lllOOO-WP-528 
GW-llllOO-WP-542 
GW-III2OO-WP.555 
GW-111300-WP-574 
GW-111400-WP-588 
GW-111500-WP-601 
GW-11160O-WP-621 
GW-111700-WP-634 
GW-111800-WP-648 
GW-11190O-WP-666 
GW-112000-WP-680 
GW-102300-WP-231 
(3W-102300-WF-232 
GW-102400-WP-237 
GW-102500-WP-264 
GW-1O260O-WP-283 
GW-102700-WP-302 
GW-102800-WF-321 
GW-102900-WP-340 
GW-103000-WP-352 
GW-llOlOO-WP-397 
GW-110400-WP-443 
(3W-1108flO-WP-S02 
GW-111000-WP-529 
GW-111300-WP-575 
CaV-lllSOa-WP-602 
GW-111700-WP-«35 
GW-n2000-WP-«81 
GW-102300-WP-233 
GW-102300-WP-221 
GW-102400-WP-238 
(3W-102500-WP-251 
GW-102600-WP-270 
GW-102700-WP.289 
GW-102800-WP-308 
GW-102900-WP-327 
GW-103000-WP-347 
GW-103100-WP-371 
GW-llOlOO-WP-384 
GW-11020O-WP-404 
GW-110300-WP-417 
GW-110400-WP-430 
GW-110500-WP-450 
GW-110600-WP-471 
GW-110700-WP-476 
GW-110800-WP-4S9 
GW-110900-WP-503 
GW-lllOOO-WP-516 
GW-llllOO-WP-530 
GW-111200-WP-543 
GW-111300-WP-562 
GW-111400-WP-576 
GW-111500-WP-S89 
GW-111600-WP-609 
GW-111700-WP-622 
GW-111800-WP-636 
GW.111900-WP.654 
GW-112000-WP-«68 
GW-102300-WF-22i 
GW-102400-WP-239 
GW-102500-WP-252 
GW-102600-WP-271 
GW-102700-WP-290 
GW-102800-WP-309 
GW-102900-WP-328 
GW-103000-WP-348 
<SW-103100-WP-372 
GW-llOlOO-WP-385 
GW-110200-WP-405 
GW-110300-WP-418 
GW-110400-WP-431 
GW-110500-WP-451 
GW-110600-WP-472 
GW-110700-WF-477 
GW-110800-WP-490 

DaU 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/7000 
11/18/2000 
11/19/3000 
11/20/2000 
10/23/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
11/1/2000 
11/4/2000 
11/8/2000 
11/10/2000 
11/13/2000 
11/15/21)00 
11/17/2000 
11/20/2000 
10/23/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 

Bromide 

mg/L 

8.4 
8.0 
7.9 
1.9 
13 
6.9 
66 
7.1 
7.2] 
53 
7.2 
72 

ND(0.20) 
ND(0-20) 

18000 
ND(0-20) 
ND(0-20) 

2UU0 
Z8 

0.34 
037 
036 
1.0 

0.48 

ND(0.20) 

ND(0.20) 

ND(0.20) 

031 
0.46 

ND(0.20) 

048 
1.1 

0.45 

0.44 

0.46 

0.44 

0.45 

036 
030 
030 
0.57 

0.44 
031 
032 
0.49 

0-63 
0-52 

0-47 
0.47 

0-42 

046 
0-42 

0.36 

034 
0-36 

0-33 

0-38 

036 
0-33 

0-33 

0-46 

0-47 

0-44 

0-51 

0.52 

0.54 

036 
0.58 
0.57 

048 
0.53 

039 
056 
0 60 

0 60 
0.61 

i)02S-XT-OrtOar2000- B n m t d t onl^ 

01/22/2001 
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TABLE G-1 Page 3 of 6 

GROUNDWATER ANALYTICAL RESULTS FOR BROMIDE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IB 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-IC 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-ID 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 

SmitpU Nanu 
GW-110900-WP-504 
GW-lllOOO-WP-517 
GW-111100-WP-531 
GW-111200-WP-544 
GW-111300-WP-563 
GW-111400-WP-577 
GW-111500-WP-590 
GW-111600-WP-610 
GW-111700-WP-623 
GW-111800-WP-637 
GW-111900-WP-655 
GW-102300-WP-223 
GW-102400-WP-240 
GW-102500-WP-2S3 
GW-102600-WP-272 
GW-102700-WP-291 
GW-102800-WP-310 
GW-102900-WP-329 
GW-103000-WP-349 
GW-103100-WP-373 
GW-nBlOO-WP-^6 
GW-110200-WP-406 
GW-110300-WP-419 
GW-110400-WP-432 
GW-110500-WP-452 
GW-110600-WP-473 
GW-110700-WP-478 
GW-110800-WP-491 
GW-11090O-WP-5O5 
GW-lllOOO-WP-518 
GW-llllOO-WP-532 
GW-ni200-WP.545 
GW-111300-WP-564 
GW-111400-WP.578 
GW-111500-WP-591 
GW-111600-WP-611 
GW-11170O-WP-624 
GW-111800-WP-638 
GW-111900-WF-656 
GW-112000-WP-670 
GW-102300-WP-224 
GW-102400-WP-241 
GW-102500-WP-2S4 
GW-10260O-WP-273 
GW-102700-WP-292 
GW-102800-WF-311 
GW-102800-WP-325 
GW-102900-WP-330 
GW-1030OO-WP-35O 
GW-103100-WP-374 
GW-llOlOO-WP-387 
GW-110200-WP-407 
GW-110300-WP-420 
GW-110400-WP-433 
GW-110500-WP-453 
GW-11060(VWP-474 
GW-110700-WP-479 
GW-110800-WP-492 
GW-110900-WP-506 
GW-lllOOO-WP-519 
GW-111100-WP-533 
GW-111200-WP-546 
GW-111300-WF-565 
GW-111400-WP-579 
GW-111500-WP-592 
GW-111600-WP-612 
GW-111700-WP-62S 
GW-111800-WP-639 
GW-111900-WP-657 
GW-112000-WP-671 
GW-102300-WP-225 
GW-102400-WP-242 
GW-10250O-WP-255 
GW-102600-WP-Z74 
GW-102700-WP-293 
GW-102800-WP-312 

Date 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/7000 
11/17/2000 
11/18/7000 
11/19/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/7000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/20U0 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 

Brotntde 
mg/L 

0-55 
0-64 
034 
0-59 
0-52 
051 
0-43 
0-42 
0-47 
0-45 
0-42 
037 
0.38 
0.40 
0.40 
0.58 
047 
046 
0.42 
0.41 
0.41 
54 

0.43 
030 
0.94 
Z4 
76 
3.0 
Zl 
Z7 
4.4 
43 
Z6 
1.6 
1.1 
0.97 
13 
13 
035 
0.86 
031 
034 
035 
0.31 
0.41 
037 

NIX0.20)UJ 
0.40 
0.34 
53 
81 
340 
30 
IS 
10 
Z7 
0.58 
0.96 
13 
0.85 
0-82 
0-99 
0-50 
042 
0.68 
0-30 
0-32 
028 
031 
029 
088 
0.87 
0-82 
0-66 
1-0 
13 

<]02S-XTOclDK2a)0. Bramldvonly 
01/22/2001 



TABLE G-1 Page 4 of 6 

GROUNDWATER ANALYTICAL RESULTS FOR BROMIDE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-IE 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2A 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN.2B 
WN-2B 
WN.2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 

SantpU Nmtu 
GW-10280O-WP.326 
GW-tra9(»-WP-JJ1 
GW-1O300O-WP-351 
GW-103100-WF-375 
(3W-110100-WP-388 
GW-110200-WP^08 
GW-110300-WP-421 
GW-110400-WP-434 
GW-11050O-WP-4S4 
GW-110600-WP-475 
GW-110700-WP-480 
CW-nOOOO-WPASi 
GW-110900-WP-507 
GW-lllOOO-WP-520 
GW-llllOO-WP-534 
GW-111200-WP-547 
GW-111300-WP-566 
GW-111400-WP-580 
GW-111500-WP-593 
GW-111600-WF-«13 
GW-11170O-WP-62S 
GW-11180O-WP-640 
GW-111900-WP-658 
GW-112000-WP-672 
GW-10230D-WP-226 
GW-102400-WP-243 
GW-102500-WP-2S6 
GW-102600-WP-275 
GW-102700-WP-294 
GW-10280O-WP-313 
GW-102!«0-WP-332 
GW-103000-WP.3S6 
GW-103100-WF.376 
GW-llOlOO-WP-389 
GW-110200-WF-409 
GW-110300-WP-422 
GW-11O40O-WP-435 
GW-110500-WP-455 
GW-110600-WF-463 
GW-110700-WP-481 
GW-110800-WP-494 
GW-110900-WP-508 
GW-111000-WP-521 
GW-11110O-WP-S3S 
GW-111200-WP-548 
GW-111300-WP-567 
GW-111400-WP-581 
GW-11150O-WP-594 
GW-111600-WP-614 
GW-111700-WP-627 
GW-111800-WP-641 
GW-111900-WP-659 
GW-112D0O-WP-673 
GW-10230O-WP-227 
GW-102400-WP-244 
GW-102500-WP-2S7 
GW-1O260O-WP-276 
GW-102700-WP-295 
GW-102800-WP-314 
GW-102900-WP-333 
GW-10300O-WP-3E' 
GW-10310O-WP-377 
GW-llOlOO-WP-390 
GW-110200-WP-410 
GW-110300-WF-423 
GW-11040O-WP-436 
GW-nOSOO-WF-456 
GW-110600-WP-464 
GW-110700-WP-482 
GW-110800-WP-495 
GW-110900-WP-509 
GW-lllOOO-WP-522 
GW-llllOO-WP-536 
GW-111200-WP-S49 
GW-111300-WP-568 
GW-11140(VWP-582 

DaU 
10/28/2000 
10/29/1000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
lI/S/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/20OO 
11/2/2000 
11/3/2000 
n/4/2000 
11/5/20OO 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2U00 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/200O 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
n/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 

Brmnide 
mg/L 

360J 
1400 
960 
500 
480 
0-43 
250 
190 
130 
110 
3.2 
67 
66 
55 
49 
40 
32 
27 
30 
24 
26 
15 
16 
17 

034 
033 
032 
0.49 
031 
0.47 
037 
0.43 
0.45 
0.44 
0.42 
0.40 
0.42 
0.41 
0.45 
0.40 
0.41 
0.4O 
0.41 
037 
0.37 
037 

NIX0.20) 
029 
0.28 
0.27 
030 
0.26 
0.26 
0.59 
0.48 
030 
0.46 
031 
0.46 
0.43 
0.41 
0-43 
0-40 
0.53 
0.37 
042 
0.44 
047 
043 
0.46 
043 
0-45 
042 
041 
0.44 
032 

qOZS-XT-OrtDacIoaD- Bramldc only 

01/22/2001 



TABLE G-1 Page 5 of 6 

GROUNDWATER ANALYTICAL RESULTS FOR BROMIDE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2B 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2C 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2D 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 

, 

SampU Name 
GW-111500-WP.595 
GW-111600-WP-615 
GW-111700-WP-628 
GW-111800-WP-642 
GW-111900-WP-660 
GW-112000-WP-669 
GW-112000-WP-674 
GW-102300-WP-22S 
GW-102400-WP-245 
GW-102500-WF-258 
GW-102600-WP-277 
GW-10Z70O-WP-296 
GW-102800-WP-J15 
GW-1029aO-WP-334 
GW-103000-WP-358 
GW-ia3100-WP-378 
GW-llOlOO-WP-391 
GW-110200-WP-411 
GW-110300-WP-424 
GW-11040(V-WP-437 
GW-110500-WP-457 
GW-110600-WP-465 
GW-110700-WP-483 
GW-110800-WP-496 
GW-110900-WP-310 
GW-lllOOO-WP-523 
GW-llllOO-WP-537 
GW-111200-WP-550 
GW-111300-WP-569 
GW-111400-WP-S83 
GW-111500-WP-596 
GW-111600-WP-616 
GW-11170O-WP-629 
GW-111800-WP-643 
GW-111900-WF-461 
GW-112000-WP-675 
GW-102300-WP-229 
GW-102400-WP-246 
GW-102500-WP-2S9 
GW-102600-WP-278 
GW-102700-WP-297 
GW-10280O-WP-316 
GW-102900-WP-335 
GW-103000-WP-359 
GW-103100-WP-379 
GW-110100-WP-392 
GW-11020O-WP-412 
GW-110300-WP-425 
GW-110400-WP-438 
GW-110500-WP-458 
GW-110600-WP-466 
GW-110700-WP-484 
GW-110800-WP-497 
GW-110900-WP-511 
GW-111000-WP-524 
GW-llllOO-WP-538 
GW-in200-WP-551 
GW-111300-WP-570 
GW-111400-WP-584 
GW-111S00-WP-597 
GW-111600-WP-617 
GW-111700-WP-630 
(3W-111800-WP-644 
GW-111900-WP-662 
GW-112000-WP-676 
GW-in230O-WP-23O 
GW-102400-WP-247 
GW-102500-WP-260 
GW-102600-WP-279 
GW-102700-WP-298 
GW-102800-WP-317 
GW-102900-WP-336 
GW-103000-WP-360 
GW-10310O-WP-380 
GW.110100-WP-393 
GW-n0200-WP-413 

Dote 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
11/20/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2D00 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 
11/3/2000 
11/4/2000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/2000 
11/10/2000 
11/11/2000 
11/12/2000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/2000 
11/18/2000 
11/19/2000 
11/20/2000 
10/23/2000 
10/24/2000 
10/25/2000 
10/26/2000 
10/27/2000 
10/28/2000 
10/29/2000 
10/30/2000 
10/31/2000 
11/1/2000 
11/2/2000 

Brotnide 
m ^ 

033 
032 
13 
030 
036 
0-46 
031 
048 
0-43 
0-40 
0-41 
0-44 
0-46 
036 
065 
0-50 
036 
1-2 
0-54 
060 
0-76 
038 
0-61 
038 
0-61 
0.55 
0.81 
036 
032 
0.42 
0.46 
032 
0.55 
034 
033 
0.76 
1.9 
1.7 
1.4 
1.1 
1.1 
12 
10 
1.0 
0.78 
13 
10 

0.77 
13 
1.0 
1.2 
0.60 
0.65 
0.65 
059 
032 
OSO 
057 
043 
0.47 
0.41 
0.40 
047 
0.74 
064 
4.2 
48 
55 
52 
43 
13 
60 
6.2 
11 
11 

048 

q025.XT-OclD«200O> Bromld* n i .y 



TABLE G-1 Page 6 of 6 

GROUNDWATER ANALYTICAL RESULTS FOR BROMIDE 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Location 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 
WN-2E 

SantpU Nanu 
GW-110300-WP-426 
GW-110400-WP-439 
GW-110500-WF-459 
GW-110600-WP-467 
GW-110700-WF-485 
GW-110800-WP-498 
GW-110900-WP-512 
GW-lllOOO-WP-525 
GW-111100-WF-539 
GW-111200-WP-552 
GW.111300-WP-571 
GW-111400-WP-585 
GW-111500-WP.598 
GW-111600-WP-618 
GW-111700-WP-631 
GW-111800-WP-645 
GW-111900-WP-<63 
GW-112000-WP-677 

Date 
11/3/2000 
11/4/7000 
11/5/2000 
11/6/2000 
11/7/2000 
11/8/2000 
11/9/7000 
11/10/2000 
11/11/2000 
11/12/7000 
11/13/2000 
11/14/2000 
11/15/2000 
11/16/2000 
11/17/7000 
11/18/2000 
11/19/2000 
11/20/2000 

Brotnide 
mg/L 

22 
15 
13 
Zl 
3-4 
3-6 
3-0 
33 
19 
3-8 
Z7 
1-9 
23 
ZO 
Z2 
29 
30 
39 

qO23-)n'-Ot:tDtr200O. Branilda Mily 

01/22/2001 
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GROUNDWATER ANAL\ _AL RESULTS - WN-3A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 
SmitpU ID: 
SantpU Data 

Paranuter 

Volattles 
1,1,1-Trichloroethane 
l,l,Z2-Tetaachloroethane 
1,1,2-Tnchloroethane 
1,1-Dichloroethane 
1,1-Pichloroethene 
1,2-Oichloroelhane 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromofonn 
BroiJiomethane 
Carbon disulfide 
Carbon teta-achlonde 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-13-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Teb-achloroethene 
Toluene 
taans-1,2-Dichloroethene 
taans-13-Dichloropropene 
Tnchloroethene 
Vinyl chlonde 
Xylene (total) 

Soni-Volatites 
1,Z4-Trichlorobenzene 
1,2-Dlchlorobenzene 
13-Dichlorobenzene 
1,4-Dichlorobenzene 
Z43-Tnchlorophenol 
Z4,6-Trichlorophenol 
Z4-Dichlorophenol 
2,4-Dimethylphenol 
Z4-Dinitaophenol 
Z4-Dimtratoluene 
Z6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-3A 
GW-I00200-WP-006 

142/2000 

NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
ND(5-0) 
ND(5-0) 
ND(S-0) 
ND(5-0) 

28 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NIXIO) 
NDO-O) 
NDO-O) 

1-2 
NDO-O) 
NDO-O) 
NDO-O) 

15 
ND(l-0) 
NDO-O) 
ND(1.0) 
NDO-O) 

12 

ND(50) 
ND(50) 
NIXSO) 
ND(50) 
NDO 30) 
ND(50) 
ND(50) 

220 
ND030) 
ND(50) 
ND(50) 
ND(50) 
ND(SO) 

WN-iA 
GW-1004OO-WP-O12 

1Q/V2000 

WN-3A 
GW-lOOSOO-WP-019 

10/5/2000 

ND(5-0) 
NIXS-O) 
ND(5-0) 
NIXS-O) 
ND(5-0) 
ND(5-0) 
ND(5-0) 
ND(25) 
ND(25) 
ND(25) 
ND(25) 

18 
ND(5-0) 
ND(5.0) 
NDOO) 
ND(S-0) 
ND(5.0) 
ND(5-0) 
NIXS-O) 
NIXIO) 
NIXS-O) 
NDOO) 
ND(5-0) 
ND(5-0) 

ND(5-0) 
ND(5-0) 
ND(5.0) 
ND(5-0) 

10 
ND(5-0) 
ND(5-0) 
ND(5-0) 
NDOO) 
NDOS) 

NIXSO) 
NIXSO) 
NIXSO) 
NIXSO) 
ND030) 
ND(SO) 
ND(50) 

130 
ND(130) 
ND(50) 
ND(50) 
ND(SO) 
NIXSO) 

WN-3A 
GW-100900-WP-036 

1492000 

WN-3A 
GW-101600-WP-137 

Kyi^TOOO 

NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
ND(5-0) 
ND(5.0) 
ND(5.0) 
ND{5-0) 

12 
NIXl-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
ND(LO) 
NDO-O) 

13 
NDO-O) 
NDO-O) 
NDO-O) 

8-1 
NDO.O) 
NDOO) 
NDO-O) 
NDO-O) 

12 

ND(30) 
ND(30) 
ND(30) 
ND(30) 
ND(75) 
NDC30) 
ND(30) 

43 
ND(75) 
ND(30) 
ND(30) 
ND(30) 
ND(30) 

Vm-3A 
GW-101900-WP-173 

1(^9/2000 

NDO-O) 
NDOO) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
ND(S.O) 
ND(5.0) 
ND(5.0) 
ND(5 0) 

13 
ND(1.0) 
NDO.O) 
NDO.O) 
ND(1.0) 
NDO.O) 
ND(1.0) 
NDO.O) 
NDO.0) 
NDO.O) 
NDO.0) 
NDO.0) 
NDO.O) 

\ 3 
NDO.O) 
NDO.O) 
NDO.O) 

93 
NDO.O) 
NDO.O) 
NDO.O) 
NDO.O) 

12 

ND(30) 
ND(30) 
NIX30) 
ND(30) 
ND(75) 
ND(30) 
ND(30) 

91 
ND(75) 
ND(30) 
ND(30) 
ND(30) 
ND(30) 

WN-3A 
GW-102300-WP-215 

10/23/2000 

i]016-XT-OaOK30ID-WH4A woul g n x n l d . m i FTanma 



TABLE H.1 

GROUNDWATER ANALYTICAL RESULTS - WN-3A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 2 of 9 

SmnpU Locattoiu 

Sui tpUID: 

SmitpU Da ta 

Pamtneter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitaophenol 

3,3'-Dichlorobenzidine 

3-Nitaoaniline 

4,6-Dinitat>-2-meaiylphenol 

4-Broinophenyl phenyl ether 

4-ChlorD-3-methylphenol 

4-Chloroanlline 

4-Chlorophenyl phenyl ether 
4-Methylphenol 

4-Nita-oaniline 

4-NitaBphenol 

Acenaphthene 

AcenaphBiylene 

Anthracene 

Benzo(a)anthracene 

Benza(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peiylene 
Benzo(k)fluoranthene 

bis(2-Chlonethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bi$(2-Ethylhexyl)phthatate 

Butyl benzylphthalate 

( j rbazole 

Chiysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 
Dimethyl phthalate 

Di-n-butylphtfialate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 
Indeno0,23-cd)pyrene 

Isophorone 

Naphthalene 

Nitaobenzene 

N-Nltaosodi-n-propylamine 

N-Nitaosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 
ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 
u g / L 

WN-3/4 

GW-100200-WP-006 

142^000 

ND(SO) 

200 
NIX130) 

ND(SO) 

ND(50) 

ND030) 

NDOSO) 

ND(50) 

ND(SO) 

ND(SO) 
ND(50) 

420 
ND030) 

ND(130) 

NIXSO) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 
ND(SO) 

ND(50) 

NIX50) 

NIXSO) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(SO) 

ND(50) 
ND(SO) 

ND(50) 

NIXSO) 

ND(50) 

ND(SO) 

ND(50) 

ND(SO) 

ND(50) 

ND{50) 

NIX50) 

ND(50) 

95 
ND(50) 

ND(50) 

ND(50) 

NIX130) 

ND(50) 

180 
ND(50) 

WN-3A 

GW-10O4O0-WP-O13 

1442000 

WN-3A 

GW-IOOSOO-WP-019 

14^000 

ND(50) 
140 

NIX130) 
ND(50) 
ND(50) 
ND030) 
ND030) 
ND(50) 
ND(50) 
ND(SO) 
ND(50) 

340 
NDOSO) 

NDOSO) 

ND(50) 

ND(S0) 

ND(50) 

ND(50) 

ND(50) 

NIXSO) 

ND(SO) 

ND(50) 

NIXSO) 

NIXSO) 

ND(50) 

ND(SO) 

ND(50) 

ND(SO) 

ND(50) 

ND(50) 

ND(50) 

NIXSO) 

ND(50) 

NIXSO) 

ND(SO) 

NIXSO) 

ND(50) 

NIXSO) 

ND(50) 

ND(50) 

ND(50) 

NIXSO) 

ND(50) 

110 

ND(S0) 

NIXSO) 

ND(50) 

NDOSO) 

ND(50) 

170 

ND(50) 

WN.3A 

GW-100900-WP-036 

14^000 

WN-3A 

GW-101600-WP-137 

14142000 

ND(30) 

55 

ND(7S) 

ND(30) 

ND(30) 

ND(75) 

NIX75) 

ND(30) 

ND(30) 

NIX30) 

ND(30) 

83 

ND(75) 

ND(75) 

ND(30) 

ND(30) 

NIXSO) 

NDpO) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND{30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

95 

ND(30) 

ND(30) 

ND(30) 

ND(75) 

ND(30) 

ND(30) 

ND(30) 

WN-3A 

GW-101900. WP-175 

14292000 

ND{30) 

110 

ND(75) 

ND(30) 

ND(30) 

ND(75) 

ND(75) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

220 

NIX7S) 

NIX7S) 

ND(30) 

ND(30) 

NIXSO) 

ND(30) 

ND(30) 

NIX30) 

NIXSO) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

NIX30) 

ND(30) 

ND(30) 

ND(30) 

NIX30) 

ND(30) 

ND{30) 

ND(3a) 

NIXSO) 

NIXSO) 

ND{30) 

ND(30) 

120 

ND(30) 

ND(30) 

ND(30) 

ND(75) 

ND(30) 

WN-JA 

GW.102200-WP.21S 

1422^000 

ND(30) 

qOlfr-XT-OctDKaOCKI-WN-SA wout BiwnU. m J F P w v m 

http://GW.102200-WP.21S


1 ADi^t n..i Page 3 of 9 

GROUNDWATER ANAL. ,AL RESULTS - WN-3A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatioiu 

SampU ID: 

SantpU D a t a 

Parmueter 

MetaU 

Arsenic 

Gauml atauistry 
Alkalinily, Total (As CaCOS) 
Ammoma 

Cyamde (total) 

Nitaste (as N) 

Phenohcs O^otal) 

Thiocyanate 

Total Suspended Solids (TSS) 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

WN-3A 

GW-100200-WP-006 

142/2000 

820 

-
-

0-055 

-
570 
250 

-

WN-3A 

GW-10O4OO-WP-O12 

14/42000 

870 

-
33 

-
-

1-2 

-
-

WN-3A 

Gw-loo50(^•wp^m^ 
1442000 

1000 

-
29 

0.052 

-
1.6 
550 

-

WN-3A 

GW-100900-WP-a36 

1492000 

1000 

. 
30 

. 
_ 

13 

. 
-

WN-3A 

GW-101600.WP-137 

14242000 

920 

. 
21 

0.058 

. 
0.24] 

28 

-

WN-3A 

GW-101900-WP-175 

14242000 

970 

. 
15 

0.082 

_ 
0.60 

190 

. 

W1V.3A 

GW-102200-WP-215 

10/23/2000 

1000 

. 
17 

_ 
. 

1.2 
. 
_ 

^t-XTAU]Kan.W>UA maa t m M - .nd FFuan 

nm/mt 



TABLE H.1 Page 4 of 9 

GROUNDWATER ANALYTICAL RESULTS - WN-3A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 

SmupU ID: 

SmitpU DaU: 

Pamtneter 

VoUttles 

1,1,1-Tnchloroethane 

1,1,2,2-Tetaachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

l.l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulhde 

Carbon tetaachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

ci5-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Etfiylbenzene 

Methylene chlonde 

Styrene 

Tebachloroethene 

Toluene 

taans-1,2-Dichloroe(hene 

taans-l,3-Dichloropropene 

Tnchloroethene 
Vinyl chlonde 

Xylene (total) 

Soni-Vo/atifcs 

1,Z4-Tnchlorobenzene 

1,2.Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophenol 

Z4,6-Tnchlorophenol 

Z4-DichIorophenol 

Z4-Dimethylphenol 

Z4-Dinitaophenol 

Z4-Dinitaotoluene 

Z6-Dinitaotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-3A 

GW-I03000-WP-36I 

14342000 

WlV-vM 

GW-lia200-WP-J98 

1142000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND{5-0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

12 

NDO-O) 

NDO-O) 

ND(1-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

1 3 

NDO-O) 

NDO-O) 

NDO-O) 

9.0 

NDOO) 

NDO.O) 

NDO.O) 

NDO.0) 

12 

ND{SO) 

ND(50) 

ND(50) 

ND(SO) 

NDOSO) 

ND(50) 

ND(50) 

77 

NDOSO) 

ND(50) 

ND(50) 

ND(SO) 

ND(50) 

WN-3A 

GW-110500.WP-444 

1192000 

WN-3A 

GW-111300-WP-SB6 

11/13/2000 

vm-3A 
GW-111600-WP-603 

11142000 

NDO.O) 

NDO.0) 

NDO.0) 

NDO.0) 

NDO.O) 

NDO.0) 

NDO-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

8.2 

NDO.0) 

NDO.O) 

NDO.0) 

NIXl.O) 

NDOO) 

NDO.O) 

NDO.O) 

NDO.0) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

12 

NDO.O) 

NDO.0) 

NDO.0) 

7.1 

NDO.O) 

NIXl.O) 

NDO.O) 

NDO.0) 

11 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(50) 

ND(20) 

ND(20) 

40 

ND(50) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

WN-3A 

GW-111900-WP-649 

11/13/2000 

WN-3A 

GW-112700-WP.6S2 

11/27/2000 

NDO.O) 

NDO.0) 

NDO.0) 

ND(1.0) 

NDO.O) 

NDO.O) 

NDO.O) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

8.4 

NDO.O) 

NDO.O) 

ND(I.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO-O) 

NIXl-O) 

1 3 

NDOO) 

NDO-O) 

ND(1 0) 

7 7 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

12 

NDOOO) 

ND(100) 

ND(100) 

NDOOO) 

NIX2S0) 

NDOOO) 

NDOOO) 

46 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

•"OOO) 

tfl&Jn--OcU3K]OaO-WN-3AwauiBinaiid.MlFF.n 



TABLE H.1 Page 5 of 9 

GROUNDWATER ANAL\ _AL RESULTS - WN-3A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU ID: 

SmitpU D a t a 

Pammeter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitaoaniline 

2-Nitaophenol 

33'-Dichlorobenzidlne 

3-Niboaniline 
4,6-Dinitao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-mcthylphenol 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitaoamllne 
4-Nitaophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 

bis(2-C3Uoroethyl)ether 
bis(2-ChloroJsopropyl)ether 

bis(2-Ethylhexyl)phthaUte 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 

Di-n^)Ctyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno<1,23-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 
N-Nitaosodi-n-propylamlne 

N-Nitaosodiphenylamlne 

Fentachlorophenol 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

Ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug/L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 
u g / L 

ug /L 

ug /L 

W1V-3A 

GW-103000-WP-36I 

14342000 

-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-3A 

GW-110200-WP-398 

11/2/2000 

ND(50) 

78 
ND(130) 

ND{SO) 

ND(50) 

ND(130) 

ND{130) 

ND(SO) 

ND(50) 

ND(SO) 

ND(SO) 

150 
NDOSO) 

ND030) 

NIXSO) 

ND(S0) 

ND(SO) 

ND(50) 

ND(SO) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

NIXSO) 

ND{SO) 

ND(50) 

ND(SO) 

ND(50) 

ND{50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND{SO) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND{50) 

ND(50) 

94 
ND(50) 

ND(50) 

NIXSO) 

NDOSO) 

ND{50) 

ND(SO) 

ND(SO) 

WN-3A 

GW-I10500-WP-444 

11^2000 

-
-
-
-

WN-3A 

GW-111300-WP-556 

11/13/2000 

-
-
-

WN-3A 

GW-11I600-WP-603 

1VIV2000 

ND(20) 

ND(20) 

ND(50) 

ND(20) 

ND(20) 

ND(50) 

ND(50) 

ND(20) 

NIX20) 

NIX20) 

ND(20) 

25 
• ND(50) 

ND(50) 

NDCM) 

NIX20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND{20) 

ND(20) 

ND{20) 

ND(20) 

ND(20) 

NIX20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

ND{20) 

ND(20) 

ND(20) 

ND(20) 

ND(20) 

NIX20) 

ND(20) 

ND{20) 

ND(20) 

ND(20) 

80 
ND(20) 

ND(20) 

ND{20) 

ND(50) 

ND(20) 

ND(20) 

ND(20) 

WN-V3/4 

GW-111900-WP-649 

11/I»2000 

-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-
-

' 

WN-3A 

GW.112700-WP-6g2 

11/27/2000 

NDOOO) 

14 
ND(250) 

NDOOO) 

NDOOO) 

ND(250) 

ND(2S0) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

20 
ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

ND{100) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

74 
NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

i^lt-XT<MD«:aa>>WN-3A wall BianUa u d FPUCMUS 



TABLE H.1 Page 6 of 9 

GROUNDWATER ANALYHCAL RESULTS - WN-3A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmupU Location: 
SattpU W: 
SantpUDate: 

Pamnuter 
MetaU 
Arsenic 

Gateml Cluntistry 
Alkalinity, Total (As CaCOS) 
Ammonia 
Cyanide (total) 
Nitaate (a$ N) 
Phenohcs O'otal) 
Thiocyanate 
Total Suspended Solids O'SS) 

Umt 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

WN-3A 
GW-1030OO-WP-361 

14342000 

870 

-
16 

-
-

0.12 

-
-

WN-3A 
GW-1I0200-WP.J9S 

11/1/2000 

1100 

-
Z2 

0.062 

-
0.36 
170 

-

WN-3A 
GW-110500-WP-444 

11^2000 

1100 

-
18 

-
-

0.45 

-
-

WN-3A 
GW-111300-WP-S56 

11/13/2000 

950 

-
12 

-
-

0.15 

-
-

WN-3A 
GW-1116O0-WP-tO3 

11AV2000 

1200 

450 
12 

-
ND(0.20) 

0,18 
550 

NDOO) 

WN-3A 
GW-1U900-WP-643 

13/13/2000 

1100 

-
13 

-
-

0-14 

-
-

WN-3A 
GW-I12700-WP-682 

1127/2000 

1100 

-
12 

0-74 

-
0-15 
95 

-

a016-)CT-OclDac2D00.WN J A woul R n m k k anil VPmwm 
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Paratiteter 

GROUNDWATER ANAL\ _AL RESULTS - WN-3A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 
SantpU ID: 
Sample Date: 

WN-3A 
GW-112700-WP-6SS 

11/27/2000 

WN-3A 
GW-121S00-WP-710 

13/18/2000 

Volattles 
1,1,1-TrichloroeUiane 
1,1,Z2-Tetaachloroethane 
1,1,2-Trichtoroethane 
1,1-Dichloroethane 
1,1-DlcWoroethene 
14-Dichloroethane 
1,2-DichloroprDpane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromofonn 
Bromomethane 
Carbon disulfide 
Carbon tetrachlonde 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
ChlorofoiT)) 
Chloromethane 
cls-l,2-DichlorDethene 
cis-13-Dtchloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chlonde 
Styrene 
Tebachloroethene 
Toluene 
trans-l,2-Dichloroethene 
traiis-13-Dichloropropene 
Trichloroethene 
Vinyl chlonde 
Xylene (total) 

Sani-VoUtiles 
l,Z4-Tnchlorobe[izene 
I^Dichlorobenzene 
13-Dichlorobeiizene 
1,4-Dichlorobenzene 
Z4,5-Trichlorophenol 
Z4,6-Tnchlorophenol 
Z4-Dichlorophenol 
Z4-Dimethylphenol 
Z4-Dinitaophenol 
Z4-Dinibt)toluene 
Z6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

NDOO) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO 0) 
NDO-O) 
ND(5-0) 
ND(5-0) 
ND(5 0) 
ND(5-0) 

85 
ND(1-0) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDOO) 
NDO-O) 
NDO-O) 
NDOO) 
NDO-O) 
NIXl-O) 

ND(I-O) 
NIXl.O) 
NDO-O) 
ND(l-0) 

1-9 
NDO-O) 
NDO-O) 
NDO-O) 
NIXl-O) 
ND(ZO) 

NDOO) 
ND(10) 
NDOO) 
NIXIO) 
ND(25) 
NDOO) 
NDOO) 

54 
ND(25) 
NIXIO) 
NDOO) 
NDOO) 
NDOO) 

NDO-O) 
NDO-O) 
NIXl-O) 
NDO-O) 
ND{l-0) 
NDO-O) 
NDOO) 
ND(50) 
ND(5-0) 
ND(5-0) 
ND(5-0) 

7-7 
NDO-O) 
NIXl-O) 
NDO-O) 
NDO-O) 
NDO-O) 
NDO-O) 

NDO-O) 
NDO-O) 
NDOO) 
NDOO) 
NDO-O) 
NDO-O) 

1-0 
NDO-O) 
NDO-O) 
NDO-O) 

8-7 
NDO-O) 
NDO-O) 
NDO-O) 
NIXZO) 

9-1 

NDOO) 
NDOO) 
NDOO) 
ND(10) 
ND(25) 
NDOO) 
NDOO) 

56 
ND(25) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

, r? , 
^ l « - X T - O n D K : a o a 9 - i m . M WDUt Bramiifa and F P k i a m 

01/22/2001 
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GROUNDWATER ANALYTICAL RESULTS - WN-3A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatioiu 

SantpUID: 

SampU D a t a 

Parmueter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitax)aniline 

2-Nltaophenol 

33'-Dichlorobenzidine 

3-Nitax>aniline 
4,6-Dinitao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nltroaniline 

4-Nltaophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bi5(2-Chloroethoxy)methane 

bis(2-ChIoroethyl)ether 

bis(2-01oroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 
Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,23-cd)pyrene 

Isophorone 

Naphthalene 
Nitrobenzene 

N-Nitaosodi-n-propylamine 
N-Nitrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 
u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 
u g / L 

u g / L 

WN-3A 

Gw-imoo-wpsas 
11/27/2000 

NIXIO) 

28 
ND(25) 

NDOO) 

NDOO) 

ND(25) 

ND(2S) 

NDOO) 

NDOO) 
NDOO) 

NDOO) 

NDOO) 

ND(25) 

ND(25) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
NDOO) 

NDOO) 

NDOO) 

NIXIO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NIXIO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
NDOO) 

NDOO) 

NDOO) 

ND(25) 

NDOO) 

NDOO) 

NDOO) 

WN-3A 

GW-133S00-WP-710 

13/18/2000 

ND(10) 

NDOO) 
ND(25) 

NDOO) 

NDOO) 
N1X2S) 

ND(2S) 

NDOO) 

NDOO) 
NDOO) 

NDOO) 

19 
ND(25) 

ND(25) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
NDOO) 

NDOO) 

86 
NDOO) 

NDOO) 

NDOO) 
ND(25) 

NDOO) 

NDOO) 

NDOO) 
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GROUNDWATER ANAL\ _AL RESULTS - WN-3A 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatimu 
SantpUID: 
SmitpU Data 

Paranuter 
MetaU 
Aracnic 

Gnienil Clianistry 
Alkalinity, Total (As CaC03) 
Ammonia 
Cyanide (total) 
Nitaate (as N) 
Phenohcs O'otal) 
Thiocyanate 
Total Suspended Solids (TSS) 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
•ng/L 
mg/L 

WN-3A 
GW-112700.WP-6M 

1W27/2000 

750 

-
7-7 

0097 

-
0-0% 

35 

-

WN-3A 
GW-131S0O-WP-710 

13/18/2000 

1100 

-
15 

0.042 

-
0.15 
ISO 

-

^16.XT-OciOac200O-WN-3A wout Brainlda and FTaraiM 

01/22/2001 
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GROUNDWATER ANAL\ _AL RESULTS - WN-3B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locatioiu 

SmitpU ID: 

Smitple Date: 

Parmueter 

VolatiUs 

1,1,1-Tnchloroethane 

1,1,Z2-Tetaachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

l.l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dlchloropropane 

2-Butanoiie 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tebachlonde 
Chlorobenzene 

Chlorobromomethane 

(Diloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichlorocthene 

cls-13-Dlchloropropene 

Dibromochloromethane 
Ethylbenzene 

Methylene chloride 

Styrene 

Tetaachloroethene 

Toluene 

taans-l,2-Dichloroethene 

taans-1,3-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Saui - Volattles 

1,Z4-Trichlorobenzcne 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z4>Trichlorophenol 

Z4,6-Trichlorophenol 

2,4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinltaophenol 

Z4-Dinitaotoluene 

Z6-Dinitaotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

WN-3B 

GW-10020O-WP-405 

14^000 

NIXZO) 

ND(Z0) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

NDOO) 

NDOO) 

NDOO) 

19 
190 

ND(ZO) 

ND(ZO) 

ND(ZO) 

4 3 

ND(ZO) 

NIXZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

3-0 

ND(ZO) 

3 3 

ND(ZO) 

100 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

38 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(75) 

ND(30) 

ND(30) 

2000 

ND(75) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

WN-3B 

GW-100400-WP-Oll 

14^42000 

WN-3B 

GW-IOOSOO-WP-018 

1492000 

ND(5-0) 

NIXS-O) 

ND(5-0) 

NIX5-0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

NIX25) 

ND(25) 

NIX25) 

NIX25) 

150 

ND(5-0) 

NIX5-0) 

NDOO) 

NIXS-O) 

ND(5-0) 

NIX5-0) 

NIXS-O) 

NDOO) 

ND(5-0) 

NIXIO) 

ND(5-0) 

NIX5 0) 

ND(5.0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

84 

ND(5.0) 

ND(5.0) 

ND(5.0) 

NDOO) 

21 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

NDOOO) 

1100 

ND(250) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

WN-3B 

GW-100900-WP-035 

liy9/2000 

WN-3B 

GW-101600-WP-I3S 

14242000 

NDO.O) 

NDO.O) 

NDO.0) 

NDO.O) 

NDO.O) 

NDO.O) 

NDO.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND{5.0) 

100 

NDO-O) 

NIXl-O) 

NDO-O) 

NDO-O) 

NIXl-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NIXl-O) 

NDO-O) 

NDO-O) 

NDO-O) 

Z6 

NDO-O) 

3 3 

NDO-O) 

81 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

34 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

770 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

WN-3B 

GW-iai900-WP-176 

10n9/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5.0) 

NIXS-O) 

ND(5.0) 

53 
90 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDOO) 

NDO-O) 

2 3 

NDO-O) 

3 3 

NDO-O) 

81 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

35 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

610 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

WN-3B 

GW-102200-WP-216 

1422^000 

qoir-xT-ocUkcnn-WN-ia MW B m u . mi t r u n t 
oi/n/3ooi 



TABLE H.2 Page 2 of 6 

GROUNDWATER ANALYTICAL RESULTS - WN-3B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locatiotu 

SmnpU ID: 

SampU D a t a 

Pamnuter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nib-Daniline 

2-Nitaophenol 

33'-Dichlorobenzidine 
3-Nitaoaniline 

4,6-Dinitao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nita'oaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)nuoranthene 

Benzo(g,h,l)perylene 

Benzo(k)nuoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 
Carbazole 

Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-octyl phthalate 
Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Isophorone 

Naphthalene 

Nitaobenzene 

N-Nltrosodi-n-propylamine 
N-Nitaosodiphenylamine 

Fentachlorophenol 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

og /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 
ug /L 

u g / L 

Ug/L 

ug /L 

ug /L 

WN-Jfl 

GW-I00200-WP-005 
IIW^OOO 

ND{30) 

310O 

ND(75) 

ND(30) 

ND(30) 

ND(75) 

NIX75) 

ND(30) 

ND(30) 

ND{30) 
ND(30) 

7400 

ND(75) 

ND(75) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 
ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

NDpO) 

ND(30) 

ND(30) 

ND(30) 

ND(30) 

590 
ND(30) 

ND(30) 

ND(30) 

ND(75) 

ND{30) 

8000 

NIX30) 

WN-3B 

GW-100400-WP.Oll 

10/V2O0O 

WN-3B 

GW-100500-WP-O18 

1442000 

NDOOO) 

1800 

ND(250) 

NIXlOO) 

NDOOO) 

NIX250) 

ND(250) 

NIX100) 

NIX100) 

NDOOO) 

NDOOO) 

3800 

ND(250) 

NIX2S0) 

NIX100) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

ND(100) 

ND(100) 

NIX100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

380 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

3900 

NDOOO) 

WN-3B 

GW-100900-WP-035 

14*^2000 

WN-3B 

GW-101600-WP-138 

14242000 

ND(200) 

690 

WN-3B 

GW-101900-WP-176 

lQ/13/2000 

ND(200) 

570 

Vm-3B 

GW-102200-WP-216 

1(1222000 

ND(500) 

ND(200) 

ND(200) 

ND(500) 

ND(500) 

ND(200) 

NIX200) 

ND(200) 

N1X200) 

1500 

ND(500) 

ND(500) 

NIX200) 

ND(200) 

ND(200) 

ND(200) 

NIX200) 

NIX200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

NIX200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND{200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(20O) 

ND(200) 

ND(200) 

300 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND{200) 

740 

ND(200) 

ND(500) 

ND(200) 

ND(200) 

ND(500) 

NIXSOO) 

ND(200) 

NIX200) 

NIX200) 

ND(200) 

1200 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

NIX200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND{200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

NIX200) 

ND(200) 

ND(200) 

NIX200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

330 

ND(200) 

ND(200) 

ND(20O) 

ND(500) 

ND(200) 

620 

NIX200) 

qai7.xr4>ctCta200O-WN-W woul Binmidt ind FPuam 



l A D L i C n . ^ Page 3 of 6 

GROUNDWATER ANAL JAL RESULTS - WN-3B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmupU Location: 

SantpUID: 
Sample D a t a 

Pamnuter 

MetaU 

Aisenic 

Geneml Clianistry 

Alkalini ty, Total (As CaCXM) 

A m m o n i a 
C y a n i d e (total) 

Nitaate (as N ) 

Phenohcs (Total) 

Th iocyana te 

Total S u s p e n d e d Sol ids ( I b b ) 

Unit 

u g / L 

mg /L 

mg /L 

mg /L 

mg /L 

m g / L 

m g / L 

mg /L 

WN-3B 

GW-10a200-WP-005 
142/2000 

1000 

-
-

0.11 

-
2400 

380 

-

WW-3B 

GW-100400-WP-OIl 

10/42000 

820 

-
150 

-
-

110 

-
-

VfN-3B 

GW-100500-WP-OlS 

14V2000 

710 

-
130 

0.089 

-
23 
200 

-

W]V•^3B 

GW-100900-WP-a35 

1432000 

360 

-
120 

-
-

7.4 

-
-

WN-3B 

GW-101600-WP-13S 

14141000 

350 

-
83 

0.058 

-
4.0] 

30 

-

WN-3B 

CW-101900-WP-176 

1Q23:!000 

290 

-
90 

0.087 

-
3.9 
170 

-

WN-JB 

GW-102200-WP-216 

1(V2W000 

290 

-
73 

-
-

3.2 

-
-

^17-XT-OcU>cXni.WN-3B<niiilBiiaiU>aiiilFP>iuii 
01/a/axii 



TABLE H.2 Page 4 of 6 

GROUNDWATER ANALYTICAL RESULTS - WN-3B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locattoiu 

SantpUID: 
SmitpUData 

Pammeter 

VolatiUs 
1,1,1-Tnchloroethane 

1,1A.2-Tetaachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulhde 

Carbon tetrachlonde 
Qlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cls-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 
Tebachloroethene 

Toluene 
taans-l,2-Dichloroethene 

taans-13-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 
Xylene (total) 

Soni - Votofi'fes 

1,14-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 
Z43-Trichlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dlmethylphenol 

Z4-Dinitaophenol 

Z4-Dmita«toluene 

Z6-Dlnita«toluene 

2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 
u g / L 

ug /L 

ug/L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

WN-3B 

GW-110200-WP-^99 

11/2/2000 

NDO-O) 

NDO-O) 

NIXl-O) 

NDO-O) 

NDO-O) 

ND(I-O) 

NIXIO) 

ND(5.0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

75 

NDO-O) 

NDO-O) 

ND(1-0) 

NDO-O) 

NDO-O) 

NDO-O) 

ND<l-0) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

Z5 

NIXl-O) 

4.1 

NDO.O) 

81 

ND(1.0) 

NDO.0) 

NDO.O) 

NDO.O) 

36 

NIX100) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(250) 

NDOOO) 

NDOOO) 

610 

ND(2S0) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

WN-3B 

GW-II0500-WP-445 

11/42000 

WN-3B 

CW-111300-WP-557 

11/13/2000 

WN-3B 

GW-111600-WP-60i 

11/16/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5-0) 

ND(5.0) 

ND(5-0) 

ND(5-0) 

71 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

Z 3 

NDO-O) 

3-7 

NDO-O) 

66 

NDO-O) 

ND(10) 

NDO-O) 

NDO-O) 

32 

NIXSO) 

ND(SO) 

NIXSO) 

ND(SO) 

NDOSO) 

ND(50) 

ND(50) 

490 

ND030) 

NIXSO) 

ND(50) 

ND<50) 

ND(50) 

WN-JB 

GW-111900-WP-650 

11142000 

WN-3B 

GW-112700-WP-683 

11/27/2000 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NIXl-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

ND(S.O) 

70 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(1-0) 

Z3 

ND(1-0) 

3-9 

NDO-O) 

71 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

34 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

NDOSO) 

ND(50) 

NIXSO) 

410 

ND030) 

ND(SO) 

ND(50) 

ND(SO) 

ND(50) 

WN-3B 

CW-12I«00-WP-711 

U 2 4 2 0 0 0 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

NDO-O) 

ND(5.0) 

ND(5.0) 

ND(S,0) 

ND(5-0) 

68 

NDO-O) 

NDO-O) 

NDO 0) 

NDO-O) 

NDO-O) 

ND{10) 

ND(1.0) 

NDO-O) 

NDO-O) 

NDO.O) 

NDO-O) 

NDO-O) 

1-7 

NDO-O) 

Z6 

NDO.O) 

67 

NDO.O) 

NDO-O) 

NDO-O) 

ND(ZO) 

25 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

NDOOO) 

ND(40) 

ND(40) 

630 

NDOOO) 

ND(40) 

ND(40) 

NIX40) 

'D(40) 

q017-XT-OclOK3000-WN-3B weul Branld* and r P a n m 
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GROUNDWATER ANAL.. JAL RESULTS - WN-3B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmitpU Locatioiu 

SantpUID: 

SatnpU D a t a 

Parmiuter 

2-Methyl naphthalene' 

2-Methylphenol 

2-Nitroaniline 

2-Nitaophenol 

33'-Dichlorobenzidine 

3-Nltaoaniline 

4,6-Dimtao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-C3iloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitaoaniline 

4-Nitaophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis{2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthatate 

Butyl benzylphthalate 

CUrtuzole 

Chrysene 
Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphdialate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluoiene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 

Indcno(1A3-cd)pyrene 

Isophorone 

Naphthalene 
Nitrobenzene 

N-Nitrx>sodi-n-propyiamine 

N-Nitrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 
ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 

ug/L 
ug/L 
u g / L 
u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

WN-JB 

GW-110200-WP-399 

112^000 

NDOOO) 

390 
ND(2S0) 

NDOOO) 

NDOOO) 

ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NIXlOO) 

780 
ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NIXlOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 
NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

360 
NDOOO) 

ND(IOO) 

NDOOO) 

ND(250) 

NDOOO) 

220 
NDOOO) 

WN-3B 

GW-I10500-WP-44S 

11^2000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

' 

WN-3B 

GW-111300-WP-SS7 
11/13/2000 

-

WN-3B 

GW-Ilie00-WP.«04 

11/142000 

ND(50) 

300 
ND(130) 

ND{50) 

ND(50) 

ND(130) 

ND030) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

500 
NDOSO) 

NDOSO) 

ND(50) 

ND(SO) 

ND(50) 

NDpO) 

NIXSO) 
NIX50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

NIXSO) 

ND(50) 

ND(50) 

ND(50) 

NIX50) 

ND(50) 

ND(50) 

ND(50) 

NIXSO) 

NIXSO) 

NIXSO) 

ND(50) 

ND(50) 

ND(50) 

NIX50) 

NIX50) 

ND(50) 

ND{50) 

NIXSO) 

320 
ND(SO) 

ND(SO) 

ND(50) 

NIX130) 

ND(SO) 

ND(50) 

ND(50) 

' •^ . ' '. 

WN-3B 

GW-111300-WP-650 

11/13/2000 

WN-3B 

GW.112700-WP-6S3 

11/27/3000 

ND(50) 

180 
NDO30) 

ND(50) 

ND(50) 

ND030) 

NIX130) 

NIXSO) 

ND(50) 

ND(50) 

ND(50) 

310 
NIX130) 

ND(130) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

NIXSO) 
ND(50) 

ND(50) 

ND(50) 

ND{50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

NIXSO) 

NIXSO) 

ND(50) 

ND<50) 

250 
ND(50) 

NDpO) 

ND(50) 

NDOSO) 

ND(50) 

ND(50) 

ND(50) 

WN-3B 

GW.12M0O.WP-711 

12242000 

ND(40) 

210 
NDOOO) 

ND(40) 

ND(40) 

NDOOO) 

NDOOO) 

NIX40) 

ND(40) 

ND(40) 

ND(40) 

280 
NDOOO) 

NDOOO) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND{40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND(40) 

ND{40) 

ND(40) 
ND(40) 

ND{40) 

ND(40) 

ND(40) 

ND(40) 

N1X40) 

ND(40) 

390 
ND(40) 

ND(40) 

ND(40) 

NDOOO) 

ND(40) 

ND(40) 

ND(40) 

^17-XT.OclDK2niO.WN-U »<>|| BnanUli n d FPuun 
Ol /u/ imt 



TABLE H.2 Page 6 of 6 

GROUNDWATER ANALYTICAL RESULTS - WN-3B 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattott: 

SattipU W : 

SmnpU Date: 

ParanteteF 

MetaU 

Arsemc 

Geneml aumistry 
Alkalinily, Total (As Ca(X3) 

Ammoma 

Cyanide (total) 

Nitaate (as N) 

Phenolics (Total) 

Thiocyanate 

Total Suspended Solids (Ibb) 

Unit 

ug /L 

mg /L 

mg/L 

mg/L 

mg/L 

mg /L 

mg/L 

mg/L 

WN-3B 

GW-lI02flO^WP.399 

11/3/2000 

290 

-
91 

ND(O-OIO) 

-
Z3 
24 

-

WN-3B 

GW-llOSOO-WP-445 

11^2000 

300 

WN-3B 
GW-U1300-WP-557 

11/242000 

280 

86 

22 

76 

1-4 

WN-.3B 
GW-11I600-WP-6O4 

11242000 

280 

660 
67 

ND(0.20) 
1.2 
440 

NDOO) 

WN-3B 
GW-111900-WP-6SO 

11/1V2000 

310 

WN-3B 
(av-I12700-WP-6«3 

112^2000 

210 

WN..3B 
GW-12M00-WP-7H 

n242oao 

230 

70 

13 

72 
0.076 

1.1 
200 

87 

0.044 

Z l 
30 

q017-Xr-CUO.cln».WN-3B»<iuBKaiiidinidrr>i>aa 



iADLbU.3 Pagel of 9 

GROUNDWATER ANAL. JAL RESULTS - WN-3C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locatiotu 

SmupU ID: 

SatnpU D a t a 

Parmiuter 

VoUtiles 

1,1,1-Tnchloruethane 

1,1J!.2-Tetaachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dlchloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

(Dirbon disulfide 

Carbon tetaachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 
cis-1,2-Dlchloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tetaachloroethene 

Toluene 

taans-l,2-Dichloroethene 

ta?ns-l3-Dichloropropene 

Trichloroethene 

Vinyl (blonde 

Xylene (total) 

Soni.Volati7es 

1,Z4-Tnch)orobenzene 

1,2-Dichlorobeiizene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Trichlorophenol 

Z4,6-Tnchlorophenol 

2,4-Dichlorophenol 

Z4-Dlniethylphenol 

Z4-Dinitavphenol 

Z4-Dinitrotoluene 

Z6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlarophenol 

Unit 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

u g / L 

WN-JC 

GW-ioo2ao-wp-oa4 

14:^2000 

ND(5-0) 

NIXS-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

NIX25) 

ND(25) 

ND(25) 

84 
480 

ND(5-0) 
ND(5-0) 
ND(S.O) 

29 
ND(5-0) 
ND(5.0) 
ND(5-0) 
ND(50) 
ND(5-0) 
ND(5-0) 
ND(5-0) 
ND(5.0) 

ND(S-0) 
ND(5-0) 

83 
ND(5-0) 

200 
NIXS-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

52 

ND(100) 

ND(IOO) 

ND(IOO) 

ND(100) 

ND(250) 

NDOOO) 

ND(100) 

7500 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

WN-JC 

GW-100400-WP-OIO 

14^42000 

WN-3C 

CW-100500-WP-OI7 

1442000 

ND(5.0) 

NIXS-O) 

ND(S-0) 

ND(5-0) 

NIX5-0) 

NIX5-CI) 

ND(5-0) 

NIX2S) 

ND(25) 

NIX25) 

53 

430 

ND(5-0) 

ND(5-0) 

NDOO) 

27 

ND(S.O) 

ND(5.0) 

ND(5-0) 

NDOO) 

ND(5-0) 

NDOO) 

ND(5.0) 

ND(5.0) 

N1X5.0) 

ND(5.0) 

6.0 

ND(S.O) 

190 

ND(5.0) 

ND(5.0) 

ND(5.0) 

NDOO) 

34 

NIXlOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(2S0) 

NDOOO) 

NDOOO) 

4800 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

WN-3C 

GW-100900-WP-034 

10^2000 

Whf-3C 

CW-101600-WP-139 

14/142000 

ND(ZO) 

ND(ZO) 

NIXZO) 

ND{ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

NDOO) 

NDOO) 

NDOO) 

51 

270 

ND(ZO) 

ND(ZO) 

ND(ZO) 

3.2 

ND(ZO) 

ND(ZO) 

NIXZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ZO 

ND(ZO) 

8.0 

ND(2.0) 

140 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND{ZO) 

44 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDCZSOO) 

NDOOOO) 

NDOOOO) 

3000 

ND(2S0O) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

WN-3C 

GW-101900-WP-177 

14142000 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(5a) 

ND(50) 

NIXSO) 

59 
460 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

ND(IO) 

15 

NIXIO) 

250 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

72 

ND(200O) 

ND(2000) 

ND(2000) 

N1X2D00) 

ND(5000) 

ND(2000) 

NIX2000) 

2400 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

W1V-3C 

GW.102200-WP-217 

14242000 

i^ll-]n--OnOK3DaO-WN.SC mwl Bnadd. and FPUUH 



TABLE H.3 

GROUNDWATER ANALYTICAL RESULTS - WN-3C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Page 2 of 9 

SmnpU Locatioiu 

SantpUID: 

SampU Data 

Parmueter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitaoaniline 

2-Nitaophenol 

33'-Dichlorobenzidine 

3-Nitaoaniline 

4,6-Dinitro-2-methylphenol 

4-Broniophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitaoaniline 

4-Nltaophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)melhane 

bis(2-<;hloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthaUte 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Di-n-octyl phthatate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nitaobenzene 

N-Nitiosodi-n-propylamine 
N-Nitaosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-JC 

GW-iao20o-wp-oa4 

142/2000 

NDOOO) 

21000 

ND(250) 
NDOOO) 

NDOOO) 

ND(2S0) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

55000 

ND(250) 

ND(250) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NIXlOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(IOO) 

NDOOO) 

NIXlOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NIXlOO) 
1500 

NDOOO) 

NDOOO) 
NDOOO) 

ND(2S0) 

NDOOO) 

76000 

NDOOO) 

vm-3c 
GW-100400-WP-OIO 

14/42000 

WN.3C 

GW-100500-WP-017 

1442000 

NDOOO) 

8700 

NIX250) 

NDOOO) 

NDOOO) 

ND(250) 

NIX250) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

24000 

ND(2S0) 

ND(250) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NIXlOO) 

NDOOO) 

NIXlOO) 

NDOOO) 

NDOOO) 

ND(100) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOM) 

NDOOO) 

NDOOO) 

NDOOO) 

NDOOO) 

2300 

NDOOO) 

NDOOO) 

NDOOO) 

ND(2S0) 

NDOOO) 

30000 

NDOOO) 

WN-3C 

GW-100900-WP-03i 

1492000 

WN-3C 

GW-1016O0-WP-139 

14242000 

NDOOOO) 

4500 

NIX2500) 

NDOOOO) 

NDOOOO) 

ND{2500) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

14000 

NIX2500) 

NIX2S00) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NIX1000) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

N1X1000) 

ND(1000) 

ND(1000) 

NDOOOO) 

ND(2500) 

NDOOOO) 

14000 

NDOOOO) 

WN-3C 

GW-10190O.WP-177 

1424200a 

ND(2000) 

2500 

WN-3C 

GW-102200-WP-2I7 

1422^000 

ND(5000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

7300 

NIXSOOO) 

NIXSOOO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NIX2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NDCMOO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NIX20aO) 

ND(2000) 

ND(2a00) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(20aO) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NIXSOOO) 

NIX2000) 

6400 

ND(2000) 

,«IjLrr^v.Tw-inm.und.v- -. 



iADL.e.n.A Page 3 of 9 

GROUNDWATER ANAL. _AL RESULTS - WN-3C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locatiotu 
SmnpU ID: 
SantpU Data 

Parmiuter 
MetaU 
Arsenic 

Gateml atauistry 
Alkalinity, Total (As CaC03) 
Ammonia 
Cyanide (total) 
Nitaate (as N) 
Phenohcs (Total) 
Thiocyanate 
Total Suspended Solids (TSS) 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

WN-3C 
GW.100200-WP.O04 

142^000 

340 

-
-

0-22 

-
3200 
390 

-

WN-3C 
GW-100400-WP-OlO 

10/V2000 

1300 

-
470 

-
-

1200 

-
-

WN-3C 
GW-lOOSOO-WP-017 

10/V2OO0 

1600 

-
720 

0-020 

-
110 
95 

-

WN-3C 
GW-10fl900-WP-fl34 

14!^2000 

1300 

-
410 

-
-

58 

-
-

HW.3C 
GW-I01600-WP.I39 

14142000 

1200 

-
370 
0-20 

-
68] 

3000 

-

WN-3C 
CW-101900. WP-I77 

14242000 

1200 

-
420 

0-014 

-
43 

1800 

-

WN-3C 
GW-102200-WP-217 

lV23/3aO0 

1100 

-
260 

-
-

20 

-
-

40l»CT-Oca>c20ao.vm-3C wout Bmmhk nut FTwnn 
01/23/2001 

http://GW.100200-WP.O04


TABLE H.3 Page 4 of 9 

GROUNDWATER ANALYTICAL RESULTS - WN-3C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Locattoiu 

Sample ID: 

SampU Data 

Pammeter 

VolatiUs 

1,1,1-Tnchloroethane 

1,l,Z2-Tetaachloroethane 

1,1,2-Trichloroethane 

1,1-Dlchloroethane 

1,1-Dichloroethene 

I^Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulRde 

Carbon tetaachlonde 

Oilorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

cis-1,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Teb-achloroethene 

Toluene 

taans-1,2-Dichloroethene 

taans-13-Dichloropropene 

Trichloroethene 

Vinyl chloride 

Xylene (total) 

SOIII-Volafifes 

1,Z4-Trichlorobenzene 

1,2-Dichlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophenol 

Z4,6-Tnchlorophenol 

Z4-DichIorophenol 

Z4-Dimethylphenol 

Z4-Diiutrophenol 

Z4-DinitaDtoluene 

Z6-Dinitat)toluene 

2-Chloronaphthalene 

2-C3ilorophenol 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-3C 

GW-ia3000-WP-v363 

14042000 

WN-3C 

GW-110200-WP-400 

1122000 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

ND(10) 

NIXSO) 

ND(50) 

ND(50) 

ND(50) 

210 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

120 

NDOO) 

NDOO) 

ND(IO) 

NDOO) 

36 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(200a) 

ND(2000) 

2100 

ND{5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

WN-3C 

GW-llOSOO-WP-446 

11/^2000 

WN-3C 

GW-1113O0-WP-55a 

11/13/2000 

WN-3C 

GW-1116OO-WP-605 

11242000 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

NIXZO) 

NIXZO) 

ND(10) 

NDOO) 

NDOO) 

18 

230 

NIXZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

NIXZO) 

NIXZO) 

ND(ZO) 

NIXZO) 

ND(ZO) 

NIXZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

7 3 

NIXZO) 

120 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

35 

ND(500) 

ND(500) 

ND(500) 

ND(50O) 

N1X1300) 

ND(500) 

ND(500) 

2100 

NDO300) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

WN-3C 

GW-111900-WP-65I 

13A9/2000 

WN-3C 

GW-112700-WP-iSi 

11/27/3000 

ND(5-0) 

ND(5.0) 

ND(5-0) 

ND{5-0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

ND(25) 

ND(25) 

ND(25) 

39 

280 

ND(5.0) 

ND(5.0) 

ND(5-0) 

NIXS-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

ND{5-0) 

ND(5.0) 

ND(5.0) 

ND(5-0) 

ND{5-0) 

ND(5.0) 

ND(5-0) 

7.7 

ND(5.0) 

140 

ND(5,0) 

ND(5.0) 

ND(5-0) 

ND(5-0) 

38 

ND(2000) 

ND(2000) 

NIX2000) 

ND(2000) 

ND(5000) 

ND(2000) 

ND(2000) 

2100 

ND(5000) 

NIX2000) 

ND(2000) 

ND(2000) 

•0(2000) 

qDlI-Xr-OclOKlDin-WlUC m»t Bmnld. Md FFumm 



TABLE H.3 Pa™ 5 of 9 

GROUNDWATER ANAL . , JAL RESULTS - WN-3C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatiotu 

Sample W : 

SantpU D a t a 

Pamnute r 

2-Methyl naphthalene 

2-Melhylphenol 

2-Nitaoamline 

2-Nitaophenol 

33'-Dichlorobenzidine 

3-Niboaniline 
4,6-Dimtao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 
4-C3ilorophenyl phenyl ether 

4-Methylphenol 

4-Nitaoamline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

BenzD(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
bis(2-ChIoroethoxy)methane 

bis(2-ailoroethyl)ether 
bis(2-Chloroisopropyl)edier 

bis(2-Ethylhexyl)phthaUte 

Butyl benzylphthatate 

Clarfoazole 

Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 
Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nitaobenzene 
N-Nitat>sodl-n-propylamine 

N-Nltrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Unit 

Ug/L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

u g / L 

Ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-JC 

GW-103000.WP-363 

14^42000 

-
-
-
-
-
-
-
-
-
• 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WJV-3C 

GW-110200-WP-400 

112^000 

ND(2000) 

2400 

ND(5000) 

ND(2000) 

ND(2000) 

ND(SOOO) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

6600 

ND(5000) 

ND{5000) 

ND{20fl0) 

ND(2000) 

ND{2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NIX2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NIX2000) 

ND(2000) 

ND(2aoa) 

ND(2000) 

ND(2000) 

ND(2000) 

NIX2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

4700 

ND(2000) 

WN.3C 

GW-llfl500-WP-446 

1142000 

WN-3C 

GW-I1130O-WP-5S8 

11/142000 

-
-
-

WN-3C 

GW-11I600-WP-605 

11/142000 

ND(500) 

2100 

ND0300) 

ND(500) 

ND(500) 

NDO300) 

ND(1300) 

ND(500) 

ND(SOO) 

ND(500) 

ND(500) 

4800 

NDO300) 

NDO300) 

ND(508) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

NIXSOO) 

ND(500) 

NIXSOO) 

NIXSOO) 

ND(SOO) 

ND(500) 

ND(500) 

ND(500) 

ND(SOO) 

ND(500) 

ND(SOO) 

ND(500) 

ND(SO0) 

ND(SOO) 

ND(500) 

ND(500) 

NIXSOO) 

ND{500) 

ND(SOO) 

ND(500) 

ND(500) 

ND(SOO) 

940 
ND(SOO) 

ND(500) 

ND(SO0) 

ND(13(») 

NIXSOO) 

3300 

ND(500) 

WN-vJC 

GW-111900-WP-651 

IVlil^OOO 

-
-

WN-3C 
GW-112700-WP-fiS4 

11/27/2000 

ND(2000) 

2200 

ND(5000) 

ND(2000) 

ND(2000) 

ND(5000) 
ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 
ND(2000) 

7200 

ND(5000) 
ND(5000) 

ND(200fl) 

ND(2000) 

ND(2000) 
ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 
ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND{2fl0fl) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

NIXSOOO) 

ND(2000) 

5800 

ND(2000) 

^ll-XT.OctOac2D00-WN.3C wout Bnmlda and FPanma 

01/22/3001 



TABLE H.3 Page 6 of 9 

GROUNDWATER ANALYTICAL RESULTS - WN-3C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Smitple Locatiotu 

SmnpU W : 

SmnpU D a t a 

Pamnuter 
MetaU 

Arsenic 

Gateml Chauistry 

Alkalinily, Total (As CaCOS) 

Ammoma 

Cyanide (total) 

Nitaate (as N) 

Phenohcs (Total) 

Thiocyanate 
Total Suspended Solids O'SS) 

Unit 

ug /L 

mg /L 

mg /L 

m g / L 

m g / L 

mg /L 

mg /L 

mg /L 

WN-3C 

GW-103000-WP-363 

14/342000 

/ 
1200 

-
330 

-
-

29 

-
-

WN-3C 

GW-110200-WP-400 

llO^ZOOO 

1100 

WN-3C 

GW-1I0500-WP-446 

11/V2000 

490 

WN-3C 
Gw-iimo-wp-ssa 

11/13/2000 

1000 

360 

0-010 

22 

220 

380 

17 

370 

27 

WN-3C 

GW-11I600-WP.605 

1V142000 

1000 

1000 
350 

ND(0.20) 

16 

860 

NDOO) 

WN-3C 

GW-111900-WP-651 

11/142000 

910 

WN-JC 

GW-112700-WP-6S4 

11/27/2000 

950 

290 

14 

330 

0.039 

28 

250 

•|01B-XT-OclDK20ao.WMJC woul braoikl. u d FPanma 



lABLbt l .3 Page 7 of 9 

GROUNDWATER ANAL\ _AL RESULTS - WN-3C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SampU Location: 

SmupU ID: 

SampU D a t a 

Parmueter 

VolatiUs 
1,1,1-Trichloroethanc 

1,1,Zl-Tetaachlotoethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroeihene 

1,2-Dichloroethane 

1,2-Dlchloropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 

Bromomethane 
Carbon disulfide 

Carbon tetaachlonde 

CDilorobenzene 
Chlorobromomethane 

Chloroethane 
C3iloroform 

Chloromethane 
cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 
Methylene chlonde 

Styrene 

Tetaachloroethene 

Toluene 

taan5-1,2-Dichloroethene 
lrans-13-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 
Xylene (total) 

Serui - VoUtiles 
1,Z4-Trichlorobenzene 

1,2-DichIarobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Tnchlorophenol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dunethylphenol 

Z4-Dlnitaophenol 
Z4-Dinihx)toluene 

Z6-Dinitaotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Umt 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
u g / L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

ug /L 
ug /L 

W\-vJC 

GW-121800-WP-709 

12/142000 

ND(ZO) 

ND(Z0) 

NDaO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

NDOO) 

I ^ O O ) 

ND(10) 

47 

280 

NIXZO) 

NDftO) 
ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

3 3 

ND(ZO) 

NIXZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

5-7 

ND(2-0) 

ISO 

NIXZO) 

ND(ZO) UJ 

ND(ZO) 

ND(4-0) 

30 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

NDOOOO) 

3600 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

i)0l»XT-ClclDM2aGO-W?i^wamBranhbudFPM*im 
0)/22/2a}l 



TABLE H.3 Page 8 of 9 

GROUNDWATER ANALYTICAL RESULTS - WN-3C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmupU Locatioiu 

Smitple W : 

SmupU Da ta 

Parmiuter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitax)aniline 
2-Nitaophenol 

33'-Dichlorobenzidine 

3-Nitaoaniline 

4,6-Dinitao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

40i lorophenyl phenyl ether 

4-Methylphenol 

4-Nitaoaniline 

4-Nitaophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo{a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peiylene 

Benzo(k)fluoranthene 

bis(2-Chlorocthoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroi5opropyl)ether 

bis(2-Ethy|hexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 

Di-n-octyl phthalate 
Fluoranthene 

Fluorene 
Hexachlorobenzene 

[lexachlorobutadlene 

Hexachlorocyclopentadiene 
Hexachloroethane 

lndenoO,Z3<d)pyrene 

Isophorone 
Naphthalene 

Nitaobenzene 

N-Ni trosod i-n-propylam ine 

N-Nitrosodiphenylamine 
Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

ug /L 

ug /L 

ug /L 

ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

ug /L 

ug/L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

WN-3C 

GW-12MOO-WP-709 

1Z242000 

NDOOOO) 

4000 

ND(250a) 
NDOOOO) 

NDOOOO) 

ND(2500) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

11000 

ND(2S00) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NIX1000) 

NDOOOO) 

NDOOOO) 
NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

11000 

NDOOOO) 



TABLE H.3 Pa"-9 of 9 

GROUNDWATER ANAL\ . . JAL RESULTS - WN-3C 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locattoiu 
SmitpU ID: 
SmnpU Data 

Parmueter 
MetaU 
/Vrsenic 

Geneml atauistry 
Alkalinily, Total (As CaCOS) 
Ammonia 
Cyamde (total) 
Nitaate (as N) 
Phenolics O'otal) 
Thiocyanate 
Total Suspended Solids (ISS) 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

WN.3C 
CW-121800-WP.709 

12/142000 

1000 

-
340 
0-12 

-
41 
250 

-

ilDl»-XT4]«DK3000.WtUC weal Bcimtdaand FPwam 



TABLE H.4 Pat̂ '" 1 of 9 

GROUNDWATER ANAL\ JAL RESULTS - WN-3D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmitpU Locatimu 

SmitpU W : 

SmnpU D a t a 

Parmiuter 

VolatiUs 

1,1,1-Trichloroethane 

l,1,Z2-Tetaachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-DicWoroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

C3ilorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

as-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styiene 

Tebachloroethene 
Toluene 

bans-1,2-Dkhloroethene 

tran5-13-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Saul-Volat t les 

lA4-Trichlorobenzene 

1,2-Pichlorobenzene 

13-Pichlorobenzsne 

1,4-Pichlorobenzene 

Z4,5-Trichlorophenol 

Z4,6-TrichIorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Pinitat)phenol 

Z4-Dinitaotoluene 

Z6-Dinitaotoluene 

2-C3iloronaphthalene 

2-Chlorophenol 

Unit 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

WN.3D 

GW-I00200-WP-003 

142^000 

ND(5-0) 

ND(5-0) 

ND(5-0) 

ND(5.0) 

ND(5-0) 

ND(5-0) 

ND(5.0) 

47 

ND(25) 

ND(25) 

260 

870 

ND(5-0) 

ND(5-0) 

NIX5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

NIXS.O) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

16 

ND(5.0) 

300 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

79 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

NIX200) 

ND(50000) 

ND(500) 

ND(200) 

ND(20O) 

ND(200) 

NIX200) 

WN-3D 

GW-100400-WP-009 
14/42000 

WN-3D 

GW-100SOO-WP-ai6 

1442000 

ND(5.0) 

NIX5.0) 

ND(5.0) 

ND(5.0) 

ND(5.Q) 

ND(5.0) 

ND(5.0) 

45 

ND(25) 

ND(25) 

350 

1000 

ND(5.0) 

ND(5.0) 

NDOO) 

ND(5.0) 

ND(5.0) 

ND(5.a) 

ND(5.0) 

NDOO) 

NDp.O) 

NDOO) 

NIX5.0) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

18 

ND{5.0) 

410 

ND(5.0) 

ND(5.0) 

ND(5.0) 

ND(IO) 

76 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

NIX200) 

ND(200) 

17000 

ND(500) 

NIX200) 

NDCZOO) 

ND(200) 

ND(200) 

WN-3D 

GW-100900. WP.033 

1492000 

WTMD 

GW-101600-WP-140 

14142000 

WN-3D 

GW-101900-WP-17S 

14142000 

WN-3D 

GW-102200-WP-2U 

1422^000 

NDOO) 

NDOO) 

ND(10) 

NIXIO) 

NDOO) 

NIXIO) 

NDOO) 

ND(SO) 

ND(50) 

ND(50) 

280 

770 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
NDOO) 

22 

NDOO) 

330 

ND(10) 

NDOO) 

ND(10) 

NDOO) 

88 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 
ND(3800O) 

ND05000) 

NDOSOOO) 

16000 
NDOSOOO) 

ND05000) 

NDOSOOO) 

NIXISOOO) 

NDOSOOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NIXIO) 
ND(10) 

NDOO) 

210 

ND(50) 

ND(50) 

1400 

840 

NIXIO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NIXIO) 

NDOO) 

NDOO) 

11 

NIXIO) 

80 

NDOO) 

1100 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

310 

NIXSOOO) 

NIX5000) 

NIXSOOO) 

ND(5000) 

N1X13000) 

ND(5000) 

NIXSOOO) 
17000 

NDO3000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(500O) 

^19-KTOctD«30aa.WH^D WMV Bramhla and FFanm 
ni/73/3nni 



TABLE H.4 Page 2 of 9 

GROUNDWATER ANALYTICAL RESULTS - WN-3D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locatiotu 

SmitpU ID: 

SampU D a t a 

Pammeter 
2-Methyl naphdialene 

2-Methylphenol 

2-Nitatuniline 

2-Nitavphenol 

33'-Dichlorobenzidine 

3-Nitaoanlline 

4,6-Dimtao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitat>phenol 

Acenaphthene 

Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peiylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 
Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 

Di-n-octyl phdialate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexaclilorocyclopentadiene 
Hexachloroethane 

lndenoOA3-cd)pyrene 

Isophorone 

Naphthalene 

Nitaobenzene 

N-Nibosodiphenylamine 

Fentachlorophenol 

Phenol 

Pyrene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

u g / L 

WN-3D 
GW-IOOZOO-WP-003 

142^000 

ND(200) 

60000 

ND(500) 

ND(200) 

ND(200) 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

190000 

NIXSOO) 

ND(500) 

ND(200) 

NDCZOO) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(2D0) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

NIX200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

NIX200) 

ND(200) 

ND(200) 

ND(200) 

1900 

ND(200) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

280000 

ND(200) 

WN-3D 

GW-100400-WP-009 

I4'42000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN.3D 

GW-100500-WP-016 

1442000 

ND(200) 

51000 

ND(500) 

ND(200) 

NDflOO) 

ND(SflO) 

ND(500) 

ND(200) 

ND(200) 

' ND(200) 

ND(200) 

150000 

ND(500) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

NIX200) 

NIX200) 

ND(200) 

NIX200) 

ND(200) 

NIX200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

NIX200) 

ND(200) 

ND(200) 

ND(200) 

NDCZOO) 

NDCZOO) 
NIX200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

6900 

NIX200) 

NDCZOO) 

ND(200) 

ND(500) 

NDCZOO) 

220000 

ND(200) 

WN-JD 

GW-100900. WP-a33 

14!(2000 

WN-3D 

GW-I0I6a0-WP-140 

14242000 

NDOSOOO) 

39000 

ND(38000) 

NDOSOOO) 

NDOSOOO) 

ND(38000) 

ND(38000) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

ND{15000) 

140000 

NIX38000) 

ND(38000) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NIXISOOO) 

NDOSOOO) 

NDO5000) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDO5(»0) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDO-sono) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

NDOSOOO) 

ND{15000) 

NDO5000) 

NDOSOOO) 

NDOSOOO) 

NDOSfllW) 

NDOSOOO) 

ND(38000) 

NDOSOOO) 

210000 

NDOSOOO) 

WN-3D 

GW-101900. WP-ITS 

14142000 

ND(SaOO) 

NDO3000) 

ND(5000) 

ND(5000) 

NDOSOOO) 

NDO3000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

150000 

NDOSOOO) 

NDO3000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NIX5000) 

ND(5000) 

NIXSOOO) 

NIXSOOO) 

NIXSOOO) 

ND(SOO0) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND(5000) 

ND(SOOO) 

ND(5000) 

NIXSOOO) 

NIXSOOO) 

NIXSOOO) 

ND(5000) 

NIXSOOO) 

ND(5000) 

ND(5000) 

NIXSOOO) 

ND(13000) 

ND(5000) 

210UU0 

ND(5000) 

WN-3D 

GW-102200-WP-2M 

1422^000 

_ 
_ 

-

.jna.vr-r\ptrw^inn(i unj ^n ~ 



lAlfLtiH.4 Pap^e3of9 

GROUNDWATER ANAL. JAL RESULTS - WN-3D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locattoiu 
SmitpU ID: 
SmnpU Data 

Parmueter 
MetaU 
Arsenic 

Gateml Otanistry 
Alkalinity, Total (As CaC03) 
Ammoma 
Cyanide (total) 
Nitaate (as N) 
Phenohcs O'otal) 
Thiocyanate 
Total Suspended Solids (ISJ) 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

WN-3D 
GW-100200-WF-003 

142/2000 

2400 

-
-

0-47 

-
1400 
460 

-

WN-3D WN-3D WN-3D WN-3D WN-3D WN-3D 
GW-100400-WP.009 GW-100500-WP-016 GW-100900-WP-033 GW-10160O.WP-14O GW-101900-WP-178 GW-102200-WP-218 

iq/42000 1442000 14*2000 14242000 141*2000 14222000 

4000 3500 2400 2900 3000 

1200 1100 1800 1700 1400 1100 
0-65 - 0-61 0-54 

1400 1200 1000 520] 85 940 
620 - 5800 5700 

ifligLXT-OrtD«JI«».WN-3D mi«lBli»ild..njn' . t«i. 
01/23/3001 



TABLE H.4 Page 4 of 9 

GROUNDWATER ANALYTICAL RESULTS - WN-3D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locattoiu 

SmitpU ID: 
SmitpUData 

Parmiuter 

VolatiUs 
1,1,1-Tnchloroethane 

1,1,2.2-Tetaachloroethane 

LU-TnchloroeBiane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dlchloropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulhde 

Carbon tetaachlonde 
Chlorobenzene 

ChlorobromomeUiane 

C3iloruelhane 

Chloroform 
Chloromethane 

cis-l,2-Dichloroethene 

cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 
Tetaachloroethene 

Toluene 
taans-1,2-Dichloroethene 

taans-13-Dlchloropropene 
Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Soni - VoUttles 

1,Z4-Tnchlorobenzene 

1,2-Dlchlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

2.43-Tnchlorophenol 

Z4,6-Trichlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinitaophenol 

Z4-Dlnitaotoluene 

Z6-DinitaDtoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug/L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-3D 

GW-I0300O-WP-364 

14342000 

WN-3D 

GW-110200-WP-401 

11/2/2000 

NIXIO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

ND(50) 

ND(50) 

470 

720 

NIXIO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND{10) 

NIXIO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

21 

NDOO) 

340 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

81 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDO300O) 

ND(5000) 

ND(5000) 

18000 

NDO3000) 

NDOOOO) 

ND(5000) 

ND{5000) 

ND(5000) 

WN-3D 

GW-I10500-WP-447 

11/^3000 

WN-3D 

GW-U1300-WP-5S9 

13/13/2000 

WN-3D 

GW-U1600-WP-e06 

11/142000 

NDfS-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

NDP-O) 

ND(5-0) 

ND{5-0) 

57 

NIX2S) 

ND(25) 

380 

840 

NIXS-O) 

ND(5-0) 

ND(5-0) 

ND{5-0) 

ND(5-0) 

ND(5-0) 

NIX5-0) 

NIXS-O) 

ND(5-0) 

ND(S-O) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

ND(5-0) 

22 

ND(S-0) 

340 

NlXS-O) 

ND(5.0) 

ND(5-0) 

ND(5.0) 

82 

NIXSOOOO) 

ND(50000) 

NIXSOOOO) 

ND(50000) 

NDO3OO0O) 

ND(50000) 

ND(50000) 

ND(50000) 

NDO30000) 

NIXSOOOO) 

NIXSOOOO) 

ND(SOO0O) 

NIXSOOOO) 

WN-3D 

GW-111900-WP-652 

11242000 

WN-3D 

GW-112700. WP-68S 

11/27/2000 

NDOO) 
NDOO) 
NDOO) 
ND(10) 
NDOO) 
NDOO) 
NDOO) 
ND(50) 
ND(50) 
ND(50) 

360 
830 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NIXIO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

20 

NDOO) 

340 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

75 

ND(5000) 

NIXSOOO) 

ND(SO0O) 

ND(5000) 

NDOSOOO) 

ND(5000) 

ND(5000) 

17000 

NDO300O) 

ND(5000) 

ND(SO0O) 

ND(5000) 

V5000) 

^ l»XT-OdPK2D0fr WTUO woul 



lABLE H.4 Paffe5of9 

GROUNDWATER ANAL. JAL RESULTS - WN-3D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmupU Locatioiu 

SantpUID: 
SmitpUData 

Parmiuter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitat>anillne 

2-Nitaophenol 

33'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitat»nlline 
4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
bis(2-Chloroelhoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chlorolsopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carluzole 

Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthalate 

Dimethyl phthatate 

Dl-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,23-cd)pyrene 

Isophorone 
Naphthalene 

Nitaobenzene 

N-Nitaosodi-n-propylamine 

N-Nitrosodlphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

Ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

ug/L 

WN-3D 

GW-103000-WP-36i 
14342000 

-
-
-
. 
. 
-
-
-
-
. 
-
-
. 
-
-
-
-
-
-
-
-
-

WN-3D 

GW-110200-WP-4ai 

11/2/2000 

NIXSOOO) 
51000 

NDOSOOO) 

ND(5000) 

ND(5000) 

ND03000) 

NDOSOOO) 

ND{5000) 

ND(5000) 

ND<5000) 

ND(5000) 

150000 

NDO3000) 

NDOSOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDpOOO) 

ND(SOOO) 

ND(5000) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(S000) 

NIXSOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5000) 

NDpOOO) 

NDpOOO) 

NDpOOO) 

ND(5000) 

NIXISOOO) 

NIXSOOO) 

210000 

ND(500a) 

WN-3D 

GW.1I0500. WP-447 

1W2000 

WN-3D 

GW-I11300-WP-559 

IVIVZOOO 

WN-3D 

GW-1116O0-WP-6O6 

IVI42OOO 

NDpOOOO) 

ND(50000) 

ND(130000) 

ND(50000) 

NDpOOOO) 

NDOSOOOO) 

NDOSOOOO) 

NDpOOOO) 

NDpOOOO) 

NIXSOOOO) 

ND(S0OOO) 

95000 

NDOSOOOO) 

NDOSOOOO) 

NIXSOOOO) 

NIXSOOOO) 

NIXSOOOO) 

ND(50000) 

ND(50000) 

ND(50000) 

ND(50000) 

ND(50000) 

NIXSOOOO) 

NDpOOOO) 

ND{50000) 

ND(50000) 

NIXSOOOO) 

NDpOOOO) 

NDpOOOO) 

NIXSOOOO) 

NIXSOOOO) 

ND{50000) 

ND(50000) 

NIXSOOOO) 

NIXSOOOO) 

NIXSOOOO) 

NDpOOOO) 

ND(S0OOO) 

NDpOOOO) 

NDpOOOO) 

NIXSOOOO) 

ND(50000) 

ND(SO00O) 

ND(SO0OO) 

NDpCKXX)) 

NDpOOOO) 

ND(SO00O) 

NDO300a0) 

ND(S0000) 

160000 

NIXSOOOO) 

WTMD 

GW-111900-WP.652 

11/132000 

WN-3D 

GW-I12700-WP.6SS 
11/27/2000 

NIXSOOO) 

41000 

ND03000) 

NDpOOO) 

ND(5000) 

ND03000) 

ND03000) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

130000 

ND(13000) 

ND03000) 

ND(5000) 

ND(5000) 

ND(SOOO) 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(S00O) 

ND(S000) 

ND(SOOO) 

ND(5000) 

NDpOOO) 

ND{5000) 

ND(5000) 

NDpOOO) 

NDpOOO) 

NDpOOO) 

ND(5000) 

ND(SOOO) 

ND(SOOO) 

ND(5000) 

ND(5000) 

NDpOOO) 

ND(5O0O) 

ND(5000) 

NDpOOO) 

NIXSOOO) 

NIXSOOO) 

ND(5000) 

ND(5000) 

ND{5000) 

NDOSOOO) 

ND(5000) 

210000 

ND(5000) 

i]01«-Xr4>:lOK300O.WN-3D waul Rnnikl. ind fVtnaa 
01/33/3001 



TABLE R 4 Page 6 of 9 

GROUNDWATER ANALYTICAL RESULTS - WN-3D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locattoiu 
SmnpU W: 
Smitple DaU: 

Parmiuter 
MetaU 
Arsenic 

Geneml aumistry 
Alkahnily, Total (As CaC03) 
Ammoma 
Cyanide (total) 
Nitaate (as N) 
Phenolics (Total) 
Thiocyanate 
Total Suspended Solids CTSS) 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

WAfJD 
GW-lfl3000-WPJ64 

14342000 

2400 

-
1400 

-
-

910 

-
-

WN-3D 
GW-I10200-WP-40I 

IVMOOO 

3000 

WN-3D 
GW-1I0500-WP-447 

11/42000 

1400 

VfN-3D 
GW-UI3OO-WP.559 

11242000 

830 

1400 
0.71 

950 
330 

1300 

810 

1500 

8W 

WN-3D 
Gw-iii6oa-wp-eo6 

11/142000 

2900 

3200 
94 

0-24 
650 

14000 
NDOO) 

WIV-3D 
GW-1I1900-WP-652 

11242000 

2400 

Vm-3D 
GW-112700-WP-6S5 

11/27/2000 

210O 

1700 

7.4 

1500 
0.51 

790 
1400 

idi«.xTj>irwmn.wM.vi • 



TABLE H.4 Pagp 7 of 9 

GROUNDWATER ANALYi.^AL RESULTS - WN-3D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatiotu 

SatnpU ID: 

SampU D a t a 

Parmiuter 

VoUtiles 

1,1,1-Tnchloroethane 

1,1,2,2-Tetaachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 
Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetaachloride 

Chlorobenzene 

C3<loroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 
cis-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chlonde 

Styrene 

Tebachloroethene 

Toluene 

taans-1,2-Dichloroethene 

bans-13-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

San i -Vofa t ibs 

l,Z4-Trichlorobenzene 

1,2-Dlchlorobenzene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Trichlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-Dimethylphenol 

Z4-Dinltrophenol 

Z4-Dinitootoluene 

Z6-Dinitaotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
u g / L 

u g / L 

u g / L 

ug /L 

ug /L 

u g / L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-3D 

GW-12M00-WP-7I2 

12242000 

ND(5.0) 

NDpO) 

ND(5.0) 

ND(50) 

NDp.O) 

ND(5.0) 

ND(5.0) 

53 

ND(25) 

ND(25) 

460 

790 

ND(5.0) 

NIXSO) 

NIXS.O) 

NDpO) 

NDpO) 

NIXS.O) 

NDpO) 

NDp.O) 

ND(5.0) 

ND(5.0) 

ND(5.0) 

NIXS.O) 

ND(5.0) 

ND(5.0) 

14 
NDp.O) 

350 

ND(S.O) 

ND(S.O) 

ND(5.0) 

NDOO) 

59 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

NDOOOO) 

17000 

ND(2500) 

NDOOOO) 

NDOOOO) 

NIXIOOO) 

NDOOOO) 

q019.XT-OclP)tf2DaO-WN-3P woul Boanld. m d PPuaoM 

01/23/3DOI 



TABLE H.4 Page 8 of 9 

GROUNDWATER ANALYTICAL RESULTS - WN-3D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmitpU Locattoiu 

SmitpU W : 

SampU D a t a 

Pammeter 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitroamline 
2-Nitaophenol 

33'-Dlchlorobenzidine 

3-Nitaoanillne 

4,6-Dinitao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chlorx)aniline 

4-ailorophenyl phenyl ether 

4-Methylphenol 

4-Nitaoaniline 

4-Nib\>phenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Bcnzo(g,h,i)peiylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroediyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthatate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthatate 

Dimethyl phthalate 

Di-n-butylphttialate 
Di-n-octyl phthatate 

Fluoranthene 

Fluorene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Indeno(1,23-cd)pyrene 
Isophorone 

Naphthalene 

Nitaobenzene 

N-Nitaosodi-n-propylamine 

N-Nitaosodiphenylamine 
Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 

Ug/L 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

WN-3D 

GW-12M0O-WP-7I2 

12/142000 

NDOOOO) 

39000 

ND(2500) 

NDOOOO) 
NDOOOO) 

ND(2500) 

ND(2S00) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

120000 

NIX2500) 

ND(2500) 

ND(1000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

•NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(1000) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

1800 

ND(IOOO) 

NDOOOO) 

ND(IOOO) 

ND(2500) 

ND(IOOO) 

190000 

NDOOOO) 

i|01»-XT<lctDK2DOO-Vm J O wout BcDmiib and FPknira 



TABLE H.4 Papp9of9 

GROUNDWATER ANAL\ . .^AL RESULTS - WN-3D 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locattoiu 
SmitpU ID: 
SmitpU Date: 

Pamtneter 
MetaU 
Arsenic 

C^eiunil aumistry 
Alkalinity, Total (As a C 0 3 ) 
AmmonU 
Cyanide (total) 
Nitaate (as N) 
Phenohcs (Total) 
Thiocyanate 
Total Suspended Solids (Ibb) 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

WN-,3D 
GW-12M0O-WP.712 

12/142000 

2300 

-
1600 
0-57 

-
610 
3500 

-

i^I90fT-OctOcc2DOO-WN J O wout Bnwtlda and F P a i ^ 
mfnnrm 



TABLE H.5 Pa»^°lof9 

GROUNDWATER ANAL\ .-_AL RESULTS - WN-3E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locatioiu 

SampU ID: 

SmupU D a t a 

Parmueter 

VoUttles 
1,1,1-Trichloroethane 

l,l,Z2-Tetaachloroethane 

1,1,2-Trichloroethane 
1,1-DichlorDethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon disulfide 

Carbon tetaachlonde 

Chlorobenzene 

Chlorobromomediane 

(Diloroethane 

Chloroform 
Chloromethane 

cis-1,2-Dichlorocthene 

cls-13-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 
Tetaachloroethene 

Toluene 

taans-l,2-Dichloroethene 

taans-13-Dichloropropene 
Trichloroethene 

Vinyl chlonde 

Xylene (total) 

Sani -VoUtt les 

l,Z4-Tnchlorobenzene 
1,2-Dlchlorobenzene 
13-Dichlorobenzene 
1,4-Dichlorobenzene 
Z43-Tnchlorophenol 
Z4,6-Tnchlorophenol 
Z4-Dichlorophenol 
Z4-Dimethylphenol 
Z4-Dinitaophenol 
Z4-Dinitaotoluene 
Z6-Dinibx)toluene 
2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN.3E 
GW-100200-WP-OOI 

142/2000 

NDpO) 
NDp-0) 
NDp-0) 
ND(5-0) 
ND(S-0) 
NDp-O) 
ND(5-0) 

73 
ND(2S) 
NIX25) 

490 
960 

ND(5-0) 
NDp-O) 
NDp-0) 
NDp-O) 
NDpO) 
NDp-O) 
NDp.O) 
NDp.O) 
NDp.O) 
ND(5.0) 
ND(5.0) 
NDp.O) 

53 
ND(50) 

27 
ND(5.0) 

300 
NDp.O) 
NDpO) 
NDp.O) 
NDp.O) 

130 

NIX200) 

NDCZOO) 

ND(200) 

ND(200) 

ND(500) 

ND(200) 

NIX200) 

NDOOOOOO) 

ND(500) 

ND(200) 

ND(200) 

ND(200) 

NDCZOO) 

WIV-3E 

GW-I00200-WP-002 

142/2000 

Oii;>(. 

ND(5.0) 

NDpO) 

NDp.O) 

ND(5.0) 

ND(5.0) 

NDp.O) 

NDp.O) 

72 

ND(25) 

ND(25) 

480 

960 

ND(5.0) 

ND(5.0) 

NDpO) 

NDp.O) 

NDp.O) 

NDp.0) 

NDp.O) 

NDp.O) 

NDp.O) 

NDp.O) 

ND(5.0) 

ND(5.0) 

5.2 

ND(5.0) 

27 

ND(S.O) 

310 

NDp.O) 

ND(5.0) 

NDp.O) 

ND(5.0) 

130 

ND(50000) 

ND(50000) 

ND(50000) 

ND(50000) 

ND0300flO) 

ND(50000) 

ND(SOOOO) 

ND(50000) 

NDO30000) 

NIXSOOOO) 

ND(50000) 

NIXSOOOO) 

NDpOOOO) 

WN-3E 

GW-10O4OO-WP-O08 

1442000 

WN-3E 

GW-IOOSOO-WP-OIS 

143/2000 

NDp.O) 

NDpo) 
NDp.O) 
NDp.O) 
ND(5.0) 
NDp.O) 
NDp.O) 

80 
ND(25) 
NDCZ5) 

510 
1100 

NDp.O) 
NDp.O) 
NDOO) 
NDp.0) 
NDp.O) 
NDp.0) 
NDp.O) 
NDOO) 
NDp.O) 
NDOO) 
NDpO) 

NDp.O)UJ 

53 
NDp.O) 

32 
ND(5.0) 

390 
NDp.0) 
ND(5.0) 
NDp.O) 
NDOO) 

150 

ND(50000) 

NIXSOOOO) 

ND(50000) 

NDpOOOO) 

NDOSOOOO) 

ND(50000) 

ND(50000) 

24000 

NDO3O0O0) 

NIXSOOOO) 

NIXSOOOO) 

NDPOOOO) 

ND(50000) 

WN-3E 

GW-100900. WP.032 

1(̂ 9/2000 

WN-3E 
GW-101600-WP-141 

14242000 

WN-3E 
GW-101900-WP-179 

14242000 

NDOO) 
NIXIO) 
ND(10) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

81 
NDPO) 
ND{50) 

450 
890 

NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
ND(10) 
NDOO) 
NDOO) 

NDOO) 
NDOO) 

38 
ND(10) 

320 
NDOO) 
NDOO) 
ND(10) 
NDOO) 

160 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

ND(10000) 

ND(10000) 

NDOOOOO) 

NDOOOOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NIXIO) 

NDOO) 

NDOO) 

270 
N1X50) 

ND(50) 

1700 

1000] 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
ND(10) 
NDOO) 
ND(IO) 
NDOO) 

18 
ND(10) 

100 
NDOO) 

800 
NDOO) 
NDOO) 
ND(10) 
ND(10) 

430 

ND(25000) 
ND(25000) 
ND(25000) 
ND(25000) 
ND(63000) 
ND(25000) 
ND(25000) 

28000 
ND(63000) 
NIX2SO0O) 
NTX2S000) 
ND(2S000) 
ND(2SOO0) 

igraiXTOaDKXai-WIUE mut Uniiiikl. .nd FPamna 



TABLE H.5 Page 2 of9 

GROUNDWATER ANALYTICAL RESULTS - WN-3E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatimu 

SmupU ID: 

SmupU Data 

Parmiuter 
2-Methyl naphthalene 

2-Methylphenol 

2-Niboaniline 

2-Nitaophenol 

33'-Dichlorobenzidine 

3-Nitroamline 

4,6-Dinitax>-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroamluie 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitaoaniline 

4-Nitaophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peiylene 

Benzo(k)fluoranlhene 

bis(2-Chloroelhoxy)methane 

bis(2-Chloroethyl)e*er 

bis(2-Chloroisopropyl)eUier 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 
Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 

IndenoO,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nitaobenzene 

N-Nitatsodi-n-propylamine 

N-Nitaosodiphenylamine 
Fentachlorophenol 

Fhenanthrene 

Phenol 
Pyrene 

Unit 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

WN-3E 

GW.I00200-WP-OOI 

1492000 

ND(200) 

11000U 

NDpOO) 

ND(200) 

ND(200) 

ND(500) 

NDpOO) 

NIX200) 

ND(200) 

NIX200) 

ND(200) 

330000 

NDpOO) 

ND(S00) 

ND(200) 

ND{200) 

ND(200) 

N1X200) 

ND(200) 

ND(200) 

NIX2B0) 

ND(20O) 

ND(200) 

NDpOO) 

ND(200) 

ND(200) 

ND(200) 

ND(2D0) 

ND(200) 
ND(200) 

ND(200) 

ND(200) 
NDCZOO) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

ND{200) 

ND(200) 

ND(200) 

ND(200) 

ND(200) 

630 
NDCZOO) 

NIX200) 

ND(200) 

NDpOO) 

ND(200) 

510000 

ND<200) 

W N J E 

GW-100200-WP-O02 
1V2/2O00 

DupL 

NDfSOOOO) 

77O0O 

NIX130000) 

ND(S00OO) 
NDPOOOO) 

NDO30000) 

NDOSOOOO) 

NDPOOOO) 

ND(50000) 

ND(50000) 

ND(50000) 

240000 

ND(130000) 

NDOSOOOO) 

ND(50000) 

ND(50000) 

NDPOOOO) 

ND(50000) 

ND(5000fl) 

ND(50000) 

NDPOOOO) 

NDpnono) 
NDPOOOO) 

NDpoOflfl) 

ND(50000) 

ND(S0OOO) 

ND(SOOOO) 

ND(50000) 

ND(SO0O0) 

ND(50000) 

ND(50000) 
ND{50000) 

ND(50000) 

NDPOOOO) 

NIXSOOOO) 

NIXSOOOO) 

ND(50000) 

ND(5Q0Q0) 

ND(50000) 

ND(SOOOO) 

ND(50000) 

ND(50000) 

ND(50000) 

ND(SOOOO) 

ND(50000) 

NDPOOOO) 

NDPOOOO) 
ND(130000) 

ND(50000) 

360000 

NDpnOflO) 

WN-^E 

GW-10040O-WP-0a8 

10/42000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
. 
-
. 
-
-
-
-
-
-
-
. 

WN-3E 

GW-100500-WP-OlS 

14^2000 

NDPOOOO) 

87000 

ND(130000) 

NIXSOOOO) 

NDPOOOO) 

NIX130000) 

NDOSOOOO) 

NIXSOOOO) 

NIXSOOOO) 

NDPOOOO) 
ND(50000) 

270000 

NDOSOOOO) 

NDO30000) 

ND(50000) 

NIXSOOOO) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

ND(50000) 

ND(50000) 

ND(S0000) 

NDpOOOO) 

NDPOOOO) 

ND(50000) 

ND(50000) 

ND(50000) 

NIXSOOOO) 

ND(50000) 

NIXSOOOO) 

ND(50000) 

NIXSOOOO) 

NIXSOOOO) 

ND(50000) 

NDPOOOO) 

NDPOOOO) 

NDPOOOO) 

ND(50000) 

NDPOOOO) 

ND(50000) 

ND(50000) 

NIXSOOOO) 

ND(50000) 

15000 

NIXSOOOO) 

NDPOOOO) 

ND(50000) 

NDOSOOOO) 

NIXSOOOO) 

400000 

ND(50000) 

WN-3E 

GW-100900-WP-032 

14^000 

WN-3E 

GW-101600-WP-141 

14242000 

NDOOOOO) 

16000 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

ND(25000) 

NDPSOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

53000 

ND(2S000) 

ND(25000) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NIXIOOOO) 

NIXIOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NIXIOOOO) 

NDOOOOO) 

ND(25000) 

NDOOOOO) 

78000 

NDOOOOO) 

WN.3E 

GW-10I900-WP.179 

14142000 

ND(25000) 

94000 

ND(63000) 

ND(25000) 

ND(25000) 

ND(63000) 

N1X63000) 

ND(25000) 

ND(25000) 

ND(2SO0O) 

ND(25000) 

290000 
ND(63000) 

ND(63000) 

ND(2S00O) 

ND(7S0fl0) 

ND(2SO00) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(2S000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(2SO0O) 

ND(25000) 

ND(2S000) 

ND(2S00O) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(2SOO0) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND{25000) 

ND(25000) 

ND(25000) 

ND(25000) 

N1X25000) 

ND(25000) 

ND(63000) 

ND(25000) 

440000 
ND(25000) 



TABLE tt5 Page 3 of 9 

GROUNDWATER ANAL. JAL RESULTS - WN-3E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Location: 

SmitpU ID: 

SmupU D a t a 

Parmueter 

Metals 

Arsenic 

Gateml Chaitutry 
Alkalinity, Total (As CaCOS) 

Ammonia 

Cyanide (total) 

Nitaate (as N) 

Phenolics fPobl) 

Thiocyanate 
Total Suspended Solids (TSS) 

Unit 

Ug/L 

mg /L 

m g / L 

mg /L 

mg /L 

mg /L 

mg /L 

m g / L 

WN-3E 

GW-10fl200-WP-001 

142^000 

WN-3E 

GW-100200-WP-0fl2 

1402000 

DupL 

WN-3E 

GW-1004OO-WP-008 
Wi/2OO0 

WN-3E 

GW-IOOSOO-WP-OIS 

1492000 

WN.3E 

GW-100900. WP-a32 

l(V9/aOO 

WN-3E 

CW-10I600-WP-I4I 

14142000 

W1V-3E 

GW-I01900-WP-179 

14142000 

12000 

0-86 

6800] 
520 

12000 

0-92 

1700 
460 

17000 

1600 

1800 

17000 

1900 
0-89 

1800 
660 

18000 

2100 

1400 

21000 

1600 
0.94 

990] 
5100 

14000 

1300 
1-0 

1500 
6000 

^QClXT-OctDKSaD-WN-SE mul Bnmdd. aiul FrxniRt 
mi-nntm 



TABLE H.5 Page 4 of 9 

GROUNDWATER ANALYTICAL RESULTS - WN-3E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmupU Locatiotu 

SmnpU ID: 

SmnpU DaU: 

Pamtneter 

Volattles 

Ll,l-Tnchloroethane 

l,1,Z2-Tetaachloroethane 

1,1,2-Tnchloroelhane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Melhyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 
Bromofonn 

Bromomethane 

Carbon disulfide 

Carbon tetaachloride 

Chlorobenzene 

Chlorobromomethane 
Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-1,3-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Methylene chloride 

Styrene 

Tetaachloroethene 

Toluene 

taans-1,2-Dichloroelhene 

taans-13-Dlchloropropene 
Tnchloroethene 

Vinyl chloride 

Xylene (total) 

Sani - VoUtiUs 

l,Z4-Tnchlorobenzene 

1,2-Dichlorobenzene 
13-Dichlorobenzene 

lADichlorobenzene 

Z43-Tnchlorophenol 

Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 

Z4-DimeUiylphenol 

Z4-Dlnitat)phenol 

Z4-Dinitaotoluene 

Z6-DinltaotoIuene 

2-Chloronaphthalene 

2-Chlorophenol 

Unit 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

WN-3E 

GW-102200-WP-219 

142^2000 

WN..3E 

GW-103000-WP.365 
14342000 

WN-3E 

GW-1102aO-WP-402 

Il^^OOO 

NDflO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

96 

ND(50) 

NIXSO) 

920 

900 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NIXIO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

43 

NIXIO) 

360 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

180 

NDCZSOOO) 

NIX2S000) 

ND(25000) 

ND(25000) 

ND(63000) 

ND(25000) 

NDCZSOOO) 

28000 

ND(63000) 

ND(25a00) 

NDCZSOOO) 

ND(2500a) 

ND(25000) 

W1V-3E 

GW-llOSOO-WP-448 

11/^2000 

WN-3E 

GW-111300-WP-560 

11/13/2000 

WN-JE 

GW-1116aO-WP.607 

11/16/2000 

NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

110 

ND(50) 

ND(50) 

740 

1100 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

ND(10) 

39 

NDOO) 

350 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

170 

NDPOOOO) 

NIXSOOOO) 

ND(50000) 

ND(50000) 

NDC13MI00) 

NDpOOOO) 

NIXSOOOO) 

ND(50000) 

ND(130000) 

ND(50000) 

ND(50000) 

ND(50000) 

ND(50000) 

WN-3E 

GW-lII90(^WP.ti53 

11/19/2000 



TABLE H.5 Pa-"- 5 of 9 

GROUNDWATER ANAL\ * iCAL RESULTS - WN-3E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmupU Locatimu 

SmupU ID: 

SmitpUData 

P a m n u U r 

2-Melhyl naphthalene 
2-Methylphenol 
2-Nitaoanillne 
2.Nitaophenol 
3,3'-Dichlorobenzidine 
3-Nitaoaniline 
4,6-DmitaT>-2-methylphenol 
4-Bromophenyl phenyl ether 
4-ChIoro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitaoaniline 
4-Nitaophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Beiizo{b)nuoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
bis(2-Chloroethoxy)methane 
bis(2-C3iloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthaUte 
Butyl benzylphthalate 
Carbazole 
(3uysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phdialate 
Dl-n-butylphthalate 
Dl-n-octyl phthalate 
Fluorandiene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,23-cd)pyrene 
Isophorone 
Naphthalene 
Nitaobenzene 
N-Nitaosodi-n-propylamine 
N-Nitaosodiphenylamine 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Unit 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WIV-3E 
GW-ia2200-WP-219 

1422/2000 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

WN-3E 

GW-103000-WP-365 

1Q/3V2OO0 

-
-

WN-3E 

GW-II0200-WP-402 

11/2/2000 

ND(2S000) 

98000 

ND(63000) 

ND(25000) 

ND(25000) 

ND(63000) 

NIX63000) 

ND(25000) 

ND(25000) 

NDCZSOOO) 

ND(25000) 

330000 
ND(63000) 

ND(63000) 

NDCZSOOO) 

ND(25000) 

NDCZSOOO) 

ND(25000) 

ND{25000) 

ND(25000) 

NDCZSOOO) 

NDCZSOOO) 
ND(25000) 

ND(250aO) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

NIX25000) 

ND(2SOO0) 

NIX2S000) 

NIX25000) 

ND(25000) 

NDCZSOOO) 

ND(25000) 

ND(25000) 

NIX2S000) 

NIX2S000) 

ND(25000) 

ND(25000) 

ND(2SOO0) 

ND(25000) 

ND(25000) 

ND(25000) 

NIX63000) 

ND(2S000) 

440000 
N1X25000) 

Whf-3E 

GW-11050O-WP-448 

11V2000 

-
-
-
-

WN-3E 

GW-111300-WP-560 

11/142000 

-
-
-

-

WN-3E 

GW-11I600-WP.607 

11/142000 

NDPOOOO) 

110000 

NDOSOOOO) 

NDPOOOO) 

ND(50000) 

NDOSOOOO) 

NDO30000) 

NIXSOOOO) 

ND(50000) 

ND(50aOO) 

NDPOOOO) 

340000 

NDOSOOOO) 

ND030000) 

ND(50000) 

ND(50000) 

ND(50000) 

ND(50000) 

ND(50000) 

ND(50000) 

ND(5O0O0) 

ND(50000) 

ND(50000) 

ND(50000) 

ND(S0000) 

ND(50000) 

NIXSOOOO) 

ND(50000) 

ND(50000) 

ND(50000) 

ND(50000) 

NDpOOOO) 

ND(50000) 

NIXSOOOO) 

NIXSOOOO) 

ND(50000) 

ND(50000) 

ND(50000) 

ND(S0O0O) 

ND{50000) 

NDpOOOO) 

ND(50000) 

NDPOOOO) 

ND(50000) 

NIXSOOOO) 

ND(50000) 

NDpOOOO) 

NDOSOOOO) 

NDPOOOO) 

520000 

ND(50000) 

WN-3E 

GW-111900-WP-«3 

11/19/2000 

-
-
-
-
-
-
-
-
-
-
-
-
. 
. 
-
-
-
-
-
. 
. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
. 
-
. 
. 
. 
-
. 
. 
_ 
. 
-
. 
. 
. 
-

<|CQQ-XTOclDac2DaO-WHJe wmil Bnm(d> and FParaoa 



TABLE H.5 Page 6 of 9 

GROUNDWATER ANALYTICAL RESULTS - WN-3E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmnpU Locatiotu 

SmnpU ID: 

SmitpU DaU: 

Parameter 

MetaU 

Arsenic 

Gateml atauistry 
Alkalimty, Total (As CaCOS) 

Ammonia 

Cyanide (total) 

Nitaate (as N) 

Phenolics O^otal) 
Thiocyanate 

Total Suspended Solids (ISS) 

Unit 

ug /L 

m g / L 

m g / L 

mg /L 

m g / L 

m g / L 

mg /L 

m g / L 

WN-3E 

CW-10220a-WP-219 

1422^000 

16000 

WN-3E 

GW-IOSOOO-WP-365 

14<342000 

18000 

WN-3E 

GW-1IQ200-WP-402 

1102000 

14000 

WN-3E 

GW-I10500.WP-448 

11^2000 

1200 

WN-3E 

GW-I113aO-WP-560 

11/142000 

4000 

1500 

1600 

1900 

1400 

1800 

1-4 

1600 
53 

1600 

1600 

2000 

17 

WN-3E 

GW-I11600-WP-607 

1V142000 

20000 

3900 

110 

0-45 
1400 

12000 

NDOO) 

WN-3E 

GW-111900-WP-65J 

1V19/2OO0 

10000 

2100 

82 

d011kXT.OclDK30nLW*L.V i . « i k i . _ H i n > - ~ 



TABLE H.5 Page 7 of 9 

GROUNDWATER ANAL\ . _AL RESULTS - WN-3E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatioiu 
SmitpU ID: 
SampU Data 

Pamnuter 

VoUttles 
1,1,1-Trichloroethane 
1,1,Z2-Tetaachloroethane 
Ll,2-Tnchloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dlchloropropane 
2'Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetaachloride 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroetlieiie 
as-13-Dichloropropene 
Dibromochloromethane 
EUiylbenzene 
Methylene chloride 
Styrene 
Tebachloroethene 
Toluene 
taans-1,2-Dichloroethene 
trans-13-Dlchloropropene 
Trichloroethene 
Vinyl chloride 
Xylene (total) 

Soni-Volati7e« 
1,Z4-Tnchlorobenzene 
1,2-Dlchlorobenzene 
13-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
Z4,6-Trichlorophenol 
Z4-Dichlorophenol 
Z4-Dimethylphenol 
Z4-Dinitaophenol 
Z4-Dinitaotoluene 
Z6-Dinitaotoluene 
2-Chloronaphthalene 
2-Chlorophenol 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-3E 
GW-112700-WP-6a6 

1127/2000 

NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
ND(IO) 

110 
ND(50) 
ND(50) 

770 
1100 

NIXIO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
ND(10) 
NDOO) 
NDOO) 
NDOO) 
ND(10) 
NDOO) 

-
NDOO) 
NIXIO) 

40 
NDOO) 

380 
ND(10) 
ND(10) 
ND(IO) 
NDOO) 

180 

NIX25000) 
ND(25000) 
ND(25000) 
ND(25000) 
ND(63000) 
ND(25000) 
ND(25000) 

27000 
ND(63000) 
ND(250(») 
ND(25000) 
ND(25000) 
NIX25000) 

WN-3E 
GW-112700-WP-6S7 

11/27/2000 
Diipl 

NDOO) 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NIXIO) 

110 
NDpO) 

NDpO) 

770 
1100 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

-
NDOO) 

NDOO) 

40 
NDOO) 

380 
NDOO) 

NDOO) 

NDOO) 

NDOO) 

180 

NIX25000) 

ND{25000) 

NDCZSOOO) 

ND(25000) 

ND(63000) 

ND(2SO0O) 

ND(25000) 

34000 

ND(63000) 

NIX2S000) 

ND(2S000) 

ND{25000) 

ND(2S000) 

WN-3E 

GW-121Sa4-WP-713 

13/18/2000 

NDp.O) 

NDP-O) 

NDp-O) 

NDP-O) 

NDp-O) 

30 
ND(5-0) 

110 
NIX25) 

ND(25) 

780 
1000 

NDp-O) 

NIXS-O) 

NDP-O) 

NIXS-O) 

ND(5-0) 

NDP-O) 

-
NDP-O) 

NDP-O) 

8-2 
NIX5-0) 

11 
NDP-O) 

53 
NDP-O) 

30 
NDp.O) 

380 
NDP-O) 

17 
22 

NDOO) 

140 

ND(5000) 

NDpOOO) 

ND(5000) 

ND(5000) 

NDO3000) 

NDPOOO) 

NDPOOO) 

38000 

NIXISOOO) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

ND(5000) 

4SaXT-OciDK300a-V/HSB wonl Bmnlda and FTarama 
01/22/200) 



TABLE H.5 Page 8 of 9 

GROUNDWATER ANALYTICAL RESULTS - WN-3E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locatioiu 
SampU ID: 
SmitpUData 

Parmueter 
2-Methyl naphthalene 
2-Methylphenol 
2-NitaoaiiiUne 
2-Nitaophenol 
33'-Dichlorobcnzidine 
3-Nitaoanillne 
4,6-Dinitfo.2-methylphenol 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroannine 
4-Chlorophenyl phenyl ether 
4-Methylphenol 
4-Nitaoaniline 
4-Nitat>phenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(g,h,l)perylene 
Benzo(k)fluoranUiene 
bis(2-Chloroethoxy)meUiane 
bis{2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bls(2-Eaiylhexyl)phthalate 
Butyl benzylphthalate 
Cjrbazole 
Chiysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phdialate 
Dl-n-butylphthalate 
Dl-n-octyl phthalate 
Fluoranthene 
Fluorene 
flexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
IndenoO'2,3<d)pyrene 
Isophorone 
Naphthalene 
Nitaobenzene 
N-Nibt>sodl-n-propylamine 
N-Nitax>sodiphenytamlne 
Fentachlorophenol 
Fhenanthrene 
Phenol 
Pyrene 

Uiut 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

WN-3E 
GW-112700. WP-686 

112:52000 

ND(25000) 
92000 

ND(63000) 
ND(25000) 
ND(25000) 
ND(63000) 
ND(63000) 
ND(25000) 
ND(25000) 
NDCZSOOO) 
NU(2S000) 

330000 

ND(63000) 

ND(63000) 

ND(25000) 

ND(25000) 

NIX25000) 

ND(25000) 

ND(25000) 

ND(a5000) 

ND(25000) 

ND(25000) 

NDCZSOOO) 

ND(2S000) 

ND(2S000) 

NIX25000) 

ND(25000) 

ND{2SO0O) 

ND(25000) 

ND(25000) 

NDPSOOO) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(2S000) 

NDCZSOOO) 

ND(25000) 

ND(25000) 

NDCZSOOO) 

NIX25000) 

ND(25000) 

ND(25000) 

NIX25000) 

ND(63000) 

NIX25000) 

430000 

ND(25000) 

WN-3E 

GW-112700-WP.687 

11/2^2000 

Dttpl 

ND{2S000) 

100000 

ND(63000) 

ND(2S00O) 

ND(2S000) 

ND(63000) 

ND(63000) 

ND(2S0flO) 

ND(25000) 

ND(25000) 
ND(25000) 

330000 

ND(63000) 

ND(63000) 

ND(2SO00) 

ND(2S000) 

ND(25000) 

ND(25000) 

ND(2SO00) 

NOPSOOO) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

NDCZSOOO) 

ND(2S000) 

ND(25000) 

NDCZSOOO) 

ND(2S00O) 

ND(2S000) 

ND(25000) 

ND(25000) 

NDCZSOOO) 

ND(25000) 

ND(25000) 

ND(25000) 

NIX25000) 

ND(25000) 

ND(25000) 

ND(25000), 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

ND(25000) 

NIX2S000) 

ND(63000) 
ND(25000) 

540000 

NDCZSOOO) 

WN.3E 
GW-12I800-WP-713 

13/18/2000 

ND(5000) 

86000 

ND03000) 

NDPOOO) 

NDPOOO) 

ND(13000) 

NDO3000) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(SOOO) 

310000 

NDO3O00) 

NDOSOOO) 

ND(SOOO) 

NDPOOO) 

ND(5000) 

ND(SOOO) 

NDPOOO) 

ND(5000) 

NDpOOO) 
NDPOOO) 

NDPOOO) 

NDpOOO) 

ND(5000) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

ND(5000) 

NDfSOOO) 

NDPOOO) 

NDPOOO) 

NDPOOO) 

NIXSOOO) 

NDPOOO) 

ND(SOOO) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SOO0) 

ND(5000) 

ND(5000) 

ND(5000) 

ND(SO0O) 

NIXSOOO) 

ND030(X)) 

NDPOOO) 

450000 

ND(saoa) 

«Q2a-XT-OilDK2DOO-WNOE woul Branlda and PPaiana 



TABLE H.5 Pa-^ 9 of 9 

GROUNDWATER ANAL\ xxCAL RESULTS - WN-3E 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SmupU Location: 
SmupU ID: 
SmupU Data 

Parmiuter 
MetaU 
Arsenic 

Gauml atauistry 
Alkalinity, Total (As CaCOS) 
Ammonia 
Cyanide (total) 
NitaTite (as N) 
Phenolics (Total) 
Thiocyanate 
Total Suspended Solids (TSS) 

Unit 

ug/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

WN-3E 
GW-113700-WP-686 

11/27/2000 

WN.3E 
CW-I12700-WP.687 

1V27/2000 
Dupl 

WN.3E 
GW-121800-WP-713 

1V142000 

37000] 

2100 

13 

1500 

6900 

19000 

2600 

0-16 

1200 

6000 

7400 

27 

0-81 

1400 

6700 

<^n0-XT-OctD«2in.WN-3B w m l Braodd. and FPtoma 



TAP' ^ H.6 l o f 6 

GROUNDWATER /yVALYTICAL RESULTS - EW-4 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Location-
SantpUID 

SampU Date-

Parameter 

VolatiUs 
1,1,1-Tnchloroethane 

l,l,Z2-TetaachloroeUiane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanon« 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoforni 

Bromomethane 
Carbon disulfide 
Carbon tetrachloride 

Chlorobenzene 
Chlorobromomethane 

Chloroethane 
Chloroform 

Chloromethane 
ci5-l,2-Dichloroethene 

cis-l,3-Dichloropropene 

Ethylbenzene 
Methylene chloride 

Styrene 

Tetaachloroethene 
Toluene 
taans-l,2-Dichloroethene 

taans-l,3-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Smii - Volattles 
l,Z4-Tnchlorobenzene 

1,2-Dichlorobcnzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Z43-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 
2,4-Dimethylphenol 

Z4-Dinitaophenol 

Z4-Dinitaotoluene 

Z6-Dinitaotoluene 
2-Chloronaphthalcne 

2-Chlorophenol 
2-Methyl naphthalene 

Unit 

ug /L 
ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 
ug /L 

ug /L 

EW-4 

GW-100200-WP-
190/2000 

ND(5 0) 

ND(5 0) 

NDpO) 

NDpO) 

N D p 0) 
NDp.O) 

NDpO) 

ND(25) 

ND(25) 

ND(2S) 

130 

750 

NDpO) 

N D P 0) 

N D p 0) 

10.0 

NDPO) 

NDpO) 

N D P 0) 
NDpO) 

N D p 0) 

NDp-O) 

NDpO) 

N D p 0) 

N D p 0) 

ND(5 0) 

15 

N D p 0) 

340 

N D P 0) 

NDp.O) 

NDpO) 

NDpO) 

72 

NDOOOOO) 
NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 
ND(25000) 

NDOOOOO) 

NDOOOOO) 

8400 
ND(25000) 

NDOOOOO) 

ND(IOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

EW-4 

GW-100500-WP-014 

14/42000 

ND(IO) 

NDOO) 

ND(IO) 

ND(IO) 

NDOO) 

ND(IO) 

ND(IO) 

ND(50) 

ND(50) 

ND(50) 

120 

570 

NDOO) 

ND(IO) 

ND(20) 

12 
ND(IO) 
ND(IO) 
ND(IO) 
ND(20) 
NDOO) 
ND(20) 
NDOO) 
ND(IO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

230 
NDOO) 
NDOO) 
NDOO) 
ND(20) 
36 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(130) 

ND(50) 

ND(50) 

11000 

ND(130) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

EW-4 

GW-100700-WP-020 

142/2000 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

11 

ND(IO) 

NDOO) 

59 

330 

ND(ZO) 

ND(ZO) 

ND(ZO) 

13 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

9-1 

ND(IO) 

160 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

45 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

ND(2600) 

ND(IOOO) 

NDOOOO) 

4700 

ND(2600) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

EW-4 

GW-I01600-WP-136 

10242000 

NDOO) 

ND(IO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

230 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

ND(IO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

130 

ND(IO) 

ND(IO) 

ND(IO) 

NDOO) 

36 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2S00) 

NDOOOO) 

NDOOOO) 

2400 

ND(2500) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

ND(IODO) 

NDOOOO) 

EW-4 

GW-101900-WP-174 

11)29/2000 

NDOO) 
NDOO) 
NDOO) 
ND(IO) 
NDOO) 
NDOO) 
NDOO) 
ND(50) 
ND(50) 
ND(50) 
ND(SO) 

300 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
ND(IO) 
NDOO) 
ND(IO) 
ND(IO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 
NDOO) 

190 
NDOO) 
NDOO) 
ND(IO) 
NDOO) 

51 

ND(500) 
ND(500) 
ND(500) 
ND(500) 
NDO300) 
ND(SOO) 
ND(500) 

1700 

ND0300) 

ND{500) 

ND(SOO) 

ND(500) 

ND(SOO) 

ND(500) 

EW-4 

GW-102100-WP-204 

1021/2000 

EW-4 

GW-I02900-WP-346 

14342000 

ND(IO) 

NDOO) 
ND(IO) 

ND(10) 

NDOO) 
ND(IO) 

NDOO) 
ND(SO) 

ND(SO) 

ND(50) 

ND(50) 

260 

NDOO) 
NDOO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 
NDOO) 
ND(IO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
ND(IO) 

ND(IO) 

170 

NDOO) 

NDOO) 

NDOO) 
ND(IO) 

47 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

ND(2500) 

NDOOOO) 

NDOOOO) 

1600 

ND(2500) 

NDOOOO) 

ND(IOOO) 

ND(IOOO) 

ND(IOOO) 

NDOOOO) 

«j03*.XT-OclD«3000.EW-l MPU 

ND(IO) 

ND(IO) 

NDOO) 

NDOO) 
ND(10) 

NDOO) 

NDOO) 

ND(50) 

NDpD) 

ND(50) 

ND(50) 

180 

NDOO) 

NDOO) 

ND(IO) 

ND(IO) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

ND(IO) 

ND(IO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

120 

NDOO) 

NDOO) 

ND(IO) 

ND(IO) 

30 

NDPOO) 

NDpOO) 

ND(500) 

ND(500) 

ND(1300) 

ND(500) 

ND(500) 

1700 

ND(1300) 

ND(SOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

l B i o i n l d . B n d F r . n i i u 

01/23/3GOI 

http://lBioinld.BndFr.niiu


TABLE H.6 Page 2 of 6 

GROUNDWATER ANALYTICAL RESULTS - EW-4 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 

Santple ID. 

Santple DaU. 

Pammeter 
2-Methylphenol 

2-Nitaoaniline 

2-Nitaophenol 

3,3'-Dichlorobenzid i ne 

3-Nitaoaniline 

4,6-Dinitao-2-methylphGnol 

4-Bromophenyl phenyl ether 

4-Chioro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitaoaniline 

4-Nitaophenol 

Acenaphthene 
Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Ben2o(b)nuoranthene 

Beiizo(g,h,i)perylene 
Benzo(k)fluoranthene 

bis(2-ChIoroethoxy)methane 
bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Dl-n-butylphthalate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,Z3-cd)pyrene 

Isophorone 

Naphthalene 

Nitaobenzene 

N-Nitaosodi-n-propylamine 

N-Nitaosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 
Phenol 

Pyrene 

Unit 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

EW-4 
CW-100200-WP-007 

14a2000 

23000 

ND(25000) 

NDOOOOO) 

ND(IOOOO) 

ND(2S000) 

ND(25000) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 
NDOOOOO) 

67000 

ND(25000) 

ND(25000) 

NDOOOOO) 
ND(IOOOO) 

ND(IOOOO) 

ND(IOOOO) 
ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

ND(IOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

NDOOOOO) 

ND(IOOOO) 

4000 

NDOOOOO) 

ND(IOOOO) 

NDOOOOO) 

ND(2S000) 

NDOOOOO) 

97000 
NDOOOOO) 

EW-4 
GW-100500-WP-014 

14/42000 

31000 

ND030) 

ND(50) 

ND(50) 

NDO 30) 

ND030) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

95000 

NDOSO) 

ND030) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 
ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

ND(50) 

NDPO) 

ND(50) 

NDpO) 

ND(50) 

7200 

ND(50) 

ND(50) 

ND(50) 

NDO30) 

ND(50) 

140000 

ND(50) 

EW-i 

GW-100700-WP-020 

14/7/2000 

8800 
ND(2600) 

NDOOOO) 

NDOOOO) 

ND(2600) 

ND(2600) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 
17000 

ND{2600) 

ND(2600) 

NDOOOO) U] 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 
ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

1200 

ND(IOOO) 

ND(IOOO) 
ND(IOOO) 

ND(2600) 

NDOOOO) 

23000 

ND(IOOO) 

EW-4 

GW-I01600-WP-I36 

14242000 

3300 

ND(2S00) 

NDOOOO) 

NDOOOO) 

ND(2500) 

ND(2S00) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

9300 

ND(2S00) 

ND(2500) 
ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

1000 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

ND(IOOO) 

9400 
ND(IOOO) 

EW-4 
GW-101900-WP-174 

14142000 

2300 

ND0300) 

ND(500) 

ND(500) 

ND0300) 

ND0300) 

ND(500) 

ND(500) 

ND(500) 
ND(SOO) 

6300 

NDO 300) 

ND(1300) 

ND(SO0) 
NDpOO) 

ND(500) 

ND(500) 

ND(5p0) 

ND(56o) 
ND(500) 
ND(500) 

NDpOO) 

ND(500) 

ND(500) 

ND(500) 

ND(SOO) 

NDPOO) 

ND(500) 

NDpoO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(SOO) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

ND(500) 

950 

ND(500) 

ND(500) 

ND(500) 

NDO300) 

ND(500) 

6000 
ND(500) 

EW-4 

GW-102100-WP-204 

1421/2000 

1800 

ND(2500) 

ND(IOOO) 

NDOOOO) 

ND(2500) 

ND(2500) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

4800 

ND(2S00) 

ND(2500) 

NDO 000) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 
NDOOOO) 

NDOOOO) 

ND(IOOO) 

ND(IOOO) 

ND(IOOO) 

ND(IOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 
ND(IOOO) 

ND(IOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

1000 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2S0O) 

NDOOOO) 
4000 

NDOOOO) 

EW-4 

GW-102900-WP-346 

14342000 

1900 

ND(1300) 

ND(500) 

NDPOO) 

NDO 300) 

ND(1300) 

ND(SOO) 

ND(500) 

ND(500) 

NDpOO) 

5100 

ND0300) 

NDO 300) 

NDPOO) 

NPPOO) 

NDpOO) 

ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 
ND(500) 

NDpOO) 

ND(500) 

ND(500) 

NDpOO) 

ND(500) 

NDpOO) 

ND(SOO) 

ND(500) 

ND(500) 

ND(SOO) 

ND(SOO) 
ND(50a) 

ND(500) 
ND(500) 

ND(50a) 
ND(500) 

NDpOO) 

NDpQO) 

NDpOO) 

940 

ND(500) 

NDPOO) 

ND(500) 

ND(1300) 

ND(500) 
4400 

NDpOO) 

Metals 

ij024.XT-OrtD«:2DOO-EW-l . c and FParami 
01/22/2001 



TAB! ^ H.6 P? 3 of 6 

GROUNDWATER ANAL\ riCAL RESULTS - EW-4 
WAUKEGAN M/^NUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Sample Locattoiu 

SmnpU ID: 

Sample D a t a 

Pamnuter 

Arsenic 

General Cliantstry 

Alkalinity, Total (As CaC03) 

Ammonia 

Chemical Oxygen Demand (COD) 

Cyanide (total) 

Nitrate (as N) 

Nitaite/Nitaate 

Phenohcs (Total) 

Thiocyanate 

Total Suspended Solids CTSS) 

Umt 

ug /L 

mg /L 

mg /L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EW-4 

GW-I00200-WP-007 

142^000 

2900 

2300 

1100 

3400 

0 29 

ND(0 20) 

-
1000 
72 

NDOO) 

EW-4 

GW-100500-WP-014 

1442000 

2600 

1900 

570 

2100 
0 21 

ND(0 20) 

-
560 

800 

NDOO) 

EW-4 

GW-I00700-WP-020 

147/2000 

1800 

1500 

770 

1100 

0-27] 

-
0 069 

210 

1400 

NDOO) 

EW-4 

GW-101600-WP-136 

14142000 

1100 

1000 

280 

410 

0 018 

ND(0 20) 

-
33J 

2300 

NDOO) 

EW-4 

GW-101900-WP-174 

10292000 

970 

890 

310 

130 

0 019 

ND(0-20) 

-
25 

1300 

NDOO) 

EW-4 

GW-102100-WP-204 

1421/2000 

840 

930 

220 

160 

0 010 

ND(0 20) 

-
18 

240 

NDOO) 

EW-4 

GW-102900-WP-346 

14342000 

880 

1000 

280 

350 

0 033 

ND(0 20) 

-
23 

28 

ND(IO) 

({024-XT-OclDef:3000-EW-4 woul Bramldu and FPaiam* 

01/22/2001 



TABLE H.6 Page 4 of 6 

GROUNDWATER ANALYTICAL RESULTS - EW-4 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 

SantpU ID: 

SmnpU Date-

Parmiuter 

Volattles 

1,1,1-Trichloroethane 

1,1 ,Z2-Tetaachloroethane 

1,1,2-Tnchloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 
4-Methyl-2-pentanone 

Acetone 

Benzene 
Bromodichloromethane 

Bromoform 

Bromomethane 
Carbon disulfide 

Carbon tetaachlonde 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

cis-l,3-Dichloropropene 

Ethylbenzene 

Methylene chloride 
Styrene 

Tetaachloroethene 

Toluene 

taans-l,2-Dichloroethene 

taaiis-l,3-Dichloropropene 

Tnchloroethene 

Vinyl chlonde 

Xylene (total) 

Sani - VoUtiles 

l,Z4-Tnchlorobcnzene 
1,2-Dichlorobenzene 

1,3-Dichlorobeiizene 

1,4-Dichlorobenzene 

Z4,5-Tnchlorophenol 
Z4,6-Tnchlorophenol 

Z4-Dichlorophenol 
Z4-Dimethylphenol 

Z4-Dinitrophenol 

Z4-Dinitaotoluene 

Z6-Dinitrotoluene 
2-Chloronaphthalene 

2-Chlorophenol 
2-Methyl naphthalene 

Unit 

ug /L 

ug /L 

ug /L 

ug /L 
ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug/L 

ug/L 
ug /L 

ug /L 
ug /L 

ug/L 

EW-4 

GW-110200-WP 

11/42000 

ND(IO) 

NDOO) 

ND(IO) 

ND(IO) 

ND(IO) 

NDOO) 

NDOO) 
ND(50) 

ND(50) 
ND(50) 

ND(50) 

190 
ND(IO) 

NDOO) 

ND(IO) 

NDOO) 

ND(IO) 

ND(IO) 

ND(IO) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 

NDOO) 
NDOO) 

ND(IO) 

120 
NDOO) 
ND(IO) 

ND(IO) 

NDOO) 

32 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

ND(2000) 

2100 

NDPOOO) 

ND(2000) 

ND(2000) 
ND(2000) 

ND(2000) 

ND(2000) 

EW-4 

GW-111300-WP-561 

11/142000 

ND(IO) 

NDOO) 

NDOO) 

ND(IO) 

ND(IO) 

NDOO) 

NDOO) 

ND(50) 

NDpO) 

ND(50) 

NDpO) 

190 

ND(IO) 

NDOO) 

ND(20) 

ND(IO) 

ND(IO) 

ND(IO) 

ND(IO) 

ND(20) 

NDOO) 

ND(20) 

NDOO) 

ND(IO) 

NDOO) 

NDOO) 

NDOO) 

ND(10) 

120 

NDOO) 

ND(IO) 

NDOO) 

ND(20) 

ND(30) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

EW-4 

GW-111600-WP-60S 

11/142000 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(Z0) 

NDOO) 

NDOO) 

NDOO) 

21 

190 

ND(Z0) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(IO) 

ND(2 0) 

6.4 

ND(ZO) 

120 

ND(ZO) 

ND(ZO) 

ND(ZO) 

ND(ZO) 

31 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

ND(2500) 

NDOOOO) 

NDOOOO) 

1700 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

EW-4 

GW-112000-WP-667 

1129/2000 

N D p 0) 

N D p o ) 

NDP-O) 

ND(5 0) 

NDp.O) 

N D P 0) 

NDpO) 

ND(25) 

ND(25) 

ND(25) 

53U 

200 

ND(5.0) 

ND(5 0) 

ND(5-0) 

ND(5 0) 

NDP-O) 

ND(5,0) 

NDp.O) 

ND(5.0) 

NDpO) 

ND(5 0) 

NDpO) 

N D p o ) 

NDpO) 

N D p 0) 

6.4 

N D P 0) 

120 

ND(5 0) 

NDpO) 

NDpo) 
ND(S 0) 

32 

ND(IOOO) U] 

NDOOOO) U] 

NDOOOO) U] 

NDOOOO) U] 

ND(2500) UJ 

NDOOOO) U] 

NDOOOO) UJ 

2200] 

ND(2500) UJ 

NDOOOO) UJ 

NDOOOO) UJ 

ND(IOOO) U] 

NDOOOO) U] 

NDOOOO) U] 

<j024-XT-OciDcc2a»-EW-l w •nd FT.r.iTu 

01/23/lDOI 



TABT " H.6 5 of 6 

GROUNDWATER ANALYTICAL RESULTS - EW-4 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locatiotu 

Smitple ID: 

SatnpU Date. 

Pamnute r 

2-Methylphenol 

2-Nitaoaniline 

2-Nitaophenol 

3,3'-Dichlorobenzidine 

3-Nltaoaniline 

4,6-Dinitao-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroamline 

4-Chlorophcnyl phenyl ether 

4-Methylphenol 

4-Nibx)anilme 

4-Nitaophenol 

Acenaphthene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 
Bcnzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peiylene 

Beiizo(k)f1uoranthene 
bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimediyl phthalate 

Di-n-butylphUialate 

Dl-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentad lene 

Hexachloroethane 

Indeno(l,23<d)pyrene 
Isophorone 

Naphthalene 

Nitaobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Fentachlorophenol 

Fhenanthrene 

Phenol 

Pyrene 

Unit 

ug /L 
ug /L 

ug /L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 
ug /L 

ug /L 
u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

u g / L 
ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

ug /L 

EW.4 

GW-110200-WP-4fl3 

11/2/2000 

3000 

NDPOOO) 
ND(2000) 

ND(2000) 

ND(5000) 

ND(5000) 

ND{2000) 

ND(2000) 

ND(2000) 

ND(2000) 

8600 

ND(SOOO) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 
ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(2000) 

8500 

ND(2000) 

EW-4 

GW-111300-WP-561 

11242000 

2500 

ND(5000) 

ND(2000) 

ND(2000) 

ND(5000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

5900 

ND(5000) 

ND(5000) 

ND(2000) 

ND(2000) 

ND(2000) 
ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 
ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(2000) 

ND(SOOO) 

ND(2000) 

8400 

ND(2000) 

EW-4 
GW-I11600-WP-60« 

11242000 

2400 

ND(2SO0) 
NDOOOO) 

NDOOOO) 

ND(2500) 

ND(2500) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

6800 

ND(2500) 

ND(2500) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

ND(IOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 
ND(IOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 
NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(IOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

NDOOOO) 

ND(2500) 

ND(1000) 

7900 

NDOOOO) 

EW-4 
GW-112000-WP-667 

11A9/2000 

2800] 

ND(2500) UJ 

NDOOOO) UJ 

ND(IOOO) UJ 

ND(2S00) UJ 

ND(2500) U] 

NDOOOO) UJ 

ND(IOOO) U] 

NDOOOO) UJ 

NDOOOO) U] 
7800] 

ND(2S00) U] 

ND(2S00) UJ 

NDOOOO) UJ 

NDOOOO) U] 

ND(IOOO) UJ 

NDOOOO) UJ 
NDOOOO) U] 

NDOOOO) UJ 

NDOOOO) UJ 

NDOOOO) UJ 

NDOOOO) U] 

NDOOOO) UJ 

NDOOOO) UJ 

NDOOOO) UJ 
NDOOOO) UJ 

ND(IOOO) UJ 

ND(IOOO) UJ 

NDOOOO) UJ 

ND(IOOO) UJ 

NDOOOO) UJ 

ND(IOOO) UJ 

NDOOOO) UJ 

NDOOOO) U] 

ND(IOOO) UJ 

NDOOOO) UJ 

NDOOOO) UJ 

NDOOOO) U] 

NDOOOO) U] 

NDOOOO) U] 

NDOOOO) U] 

NDOOOO) U] 

1100] 

NDOOOO) UJ 

NDOOOO) U] 

NDOOOO) U] 

ND(2500) UJ 

ND(IOOO) UJ 

7700] 

NDOOOO) U] 

Metals 

(]024-XTOctOK2000-EW-4 Wout BmmlJeand FPflnnu 

01/22/2001 



TABLE H.6 Page 6 of 6 

GROUNDWATER ANALYTICAL RESULTS - EW-4 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

SantpU Locattoiu 
SmupU ID-

Santple D a t a 

Parmiuter 

Anenic 

G a u m l Chauistry 
Alkalinity, Total (As CaC03) 

Ammonia 

Chemical Oxygen Demand (COD) 

Cyanide (total) 

Nitaate (as N) 

Nibite/Nitaate 

Phenohcs O'otal) 

Thiocyanate 

Total Suspended Solids (ISb) 

Unit 

ug /L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EW.4 

GW-110200-WP-4a3 

IVVZOOO 

870 

930 
260 J 

320 
0 020 J 

ND(0 20) 

-
48] 

1200 

NDOO) 

EW-4 

GW-111300-WP-561 

1V142000 

670 

970 
330 
720 
0-14 

ND(0-20) 

-
40 
50 

NDOOO) 

EW-4 

GW-1I1600-WP-608 

11/142000 

780 

870 
290 
270 

0 066 

ND(0 20) 

-
29 

12000 

NDOO) 

EW-4 

GW-112000-WP-667 

lVlS/2000 

680 

890 
280 
250 

0083 

ND(ZO) 

-
29 
710 

ND(IO) 

i(024-XT-OaOK2000-EW-l w and FPaniiB 

01/22/200) 
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Ljai.i.y YT t^auxci xillUiiJliailUll WClUUCi ZWUU 

d" 
a 
t 
e 

01 
02 
03 
M 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

UNEDITED LOCAL CLIMATOLOGICAL DATA 1 Station Location: CHICAGO/WAUKEGAN, IL (UQN)lat: 42" 25'. Ion: -
jNOAA, National Climatic Data Centerl MONTH: 10/2000 |Elev(Ground): 727 Feet Time Zone: 

Temperature 
(Fahrenheit) 
Max 

82* 
77 
68 
59 
58 
46 
48 
47 
57 
62 
66 
72 
77 
75 
62 
58 
59 
70 
76 
76 
62 
60 
66 
65 
64 
74 
71 
51 
53 
58 
63 

63-9 

Mm 

"eT 
51 
46 
45 
45 
34 
30 
32 
31 
34 
39 
43 
52 
59 
41 
39 
38 
40 
48 
52 
49 
53 
56 
56 
54 
58 
50 
47 
45 
49 
54 

467 

Avg-

72* 
64 
57 
52 
52 
40 
39* 
40 
44 
48 
53 
58 
65 
67 
52 
49 
49 
55 
62 
64 
56 
57 
61 
61 
59 
66 
61 
49 
49 
54 
59 

"55T 
4.0 

Dep 
From 
Normal 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
13 
15 
1 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
19 
14 
3 
3 
8 
14 

Avg-
Dew pt. 

52 
54 
52 
45 
46 
30 
27 
27 
26 
28 
30 
31 
45 
53 
49 
46 
44 
31 
47 
50 
49 
52 
59 
48 
57 
59 
52 
41 
40 
40 
44 

43-7 

Avg 
Wet 
Bulb 

60 
60 
54 
50 
49 
37 
34 
33 
37 
40 
43 
46 
55 
58 
51 
47 
46 
45 
54 
56 
52 
54 
60 
55 
57 
61 
55 
45 
44 
47 
51 

49.6 

Degree Days Monthly Season to Date 
Total DepartureTotal Departure 

Heating: 311 -127 
Cooling- 10 3 

DegDay s 
Base 65 Degrees | 

Heating 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
12 
7 
0 
0 
13 
0 
0 
10 
0 
0 
0 
0 
0 
0 
0 
0 
4 
16 
16 
11 
6 

3-1 

<— 

Cooling 

0 

Significant Weather 

-
0 FG 
0 RAFG 
0 FG 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 

-1 

RAFG 
-
SNFG 
-
. 
. 
-
-
-
. 
RAFG+FG 
FG+FG 
F&i- FG HZ 
FGHZ 
-
. 
. 
FGHZ 
RAFG HZ 
FG+FG HZ 
FG+FG HZ 
RAFG HZ 
FGHZ 
. 
HZ 
. 
HZ 

<Monthly Averages 

Greatest 24-hr Precipitation: 0-99date: 3-4 
Greatest 24-hr Snowfall: date; 
Greatest Snow Depth: 0 date: 

Number of Days with — > 

87° 52' 
WBAN: 14880 

Snow/Ice on 
Gnd(In) 
0600 
LST 

Depth 

M 
M 
M 
M 
M 
. 
-

M 
. 
. 
. 
. 
. 

M 
-

M 
M 
M 
M 
M 
M 

Totals> 

1200 
LST 

Piecipitationj 
(In) 
24001 
LST 

Watei Snowj 
Equiv 

-
-
. 
-
-
-

Fall 

M 
M 
M 
M 
M 
. 
-

M 

M 
. 
M 
M 
M 
M 
M 
M 

Max temp >= 90:0 
Max temp <= 32:0 
Fhunderstorms : 0 

2400 
LST 
Water 
Equiv 

T 
T 

0-84 
0-15 
0-34 
0.00 
0-05 
0-00 
0-00 
0-00 
0-00 
0-00 
0-00 

T 
0-09 
0-00 
0-00 
0-00 
0.00 
0.00 
0-00 
0-00 
0-15 
0-00 
0-02 
0-07 
0-00 
0-00 
0-00 
0-00 
0-00 

1-71 

-2-00 

Pressure (inches of Hg)|,„,__jSi5eed=mph 

Avg-
Station 

28-96 
28-90 
29-16 
29-25 
29-15 
29.38 
29.53 
29.64 
29-53 
29-40 
29-47 
29.41 
29.21 
29.12 
29.28 
29.35 
29-37 
29-34 
29-26 
29-18 
29-35 
29-56 
29-55 
29-50 
29-37 
29-18 
29-28 
29-58 
29.55 
29.42 
29.35 

29.34 

Avg-
Sea 
level 

29-75 
29-70 
29-97 
30-06 
29-97 
30-22 
30-39 
30-50 
30-40 
30-24 
30-30 
30-23 
30-03 
29-94 
30-09 
30-18 
30.19 
30-15 
30-09 
30-00 
30-16 
30-37 
30-37 
30-33 
30.20 
30-00 
30-10 
30-40 
30-38 
30-25 
30-16 

30-17 

Dit=tens of degrees 
Resultant 
Speed 

16.8 
8.7 
2.0 
8-0 
7-7 
10-3 
11-2 
8-3 
6-2 
4-2 
4-4 
10.7 
14-0 
9-3 
4-1 
1.3 
1.6 
5.5 
5.1 
10.4 
84 
5-7 
1-3 
1-9 
4.6 
7-8 
6-1 
10-8 
10-2 
10-6 
6-3 

1-6 

Res 
Dir 

" 
23 
1 
2 
3 
30 
31 
32 
28 
27 
25 
22 
21 
23 
2 
5 
35 
24 
22 
23 
3 
10 
16 
5 
13 
20 
35 
6 
11 
14 
15 

23!2 

Avg-
Speed 

16-9 
10-5 
5-5 
8-7 
9-9 
104 
11-6 
8.7 
7.5 
6.5 
6.2 
11,0 
14.1 
10.0 
5-3 
3-0 
3-2 
6-9 
7-4 
11-2 
9-5 
6-0 
2-3 
3-5 
5-4 
9-2 
10-7 
11-7 
10-4 
10-8 
6-9 

I T 

max 
5-sec 

Speed 

38 
31 
26 
22 
29 
26 
29 
25 
21 
20 
17 
25 
31 
28 
20 
9 
12 
22 
22 
24 
23 
17 
8 
12 
14 
26 
31 
25 
22 
24 
17 

max 

^ 

1 d 
a 

2-min |^ | 
Dii Speedpiij 

20 
23 
1 
1 

35 
30 
33 
31 
29 
27 
25 
21 
21 
22 
3 
7 
5 
23 
21 
22 
6 
10 
18 
6 
12 
23 
2 
3 
13 
14 
16 

^Monthly 

28 
26 
17 
17 
23 
20 
20 
18 
16 
13 
14 
21 
25 
22 
15 
8 
9 
15 
17 
21 
17 
14 
7 
10 
12 
21 
23 
21 
17 
20 
13 

20 oi 
22 02| 
1 
3 
35 
31 
32 

03 
04 
05 
06 
07 

34 08| 
29 
26 
23 
21 
21 
23 
2 
7 
6 
23 
21 

09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

222OI 
5 
13 

2' 
22 

16 23| 
8 
12 

24 
25 

22 26| 
1 
3 
13 

27 
28 
29 

15|30| 
15 31 

Average | 

1 
Sea Level PressureDateTime 

Maximum: 
Minimum: 

Min temp <= 32:3 
Mintemp<=0 :0 
Heavy Fog : 5 

30.53 
29-57 

8 1943 
2 0337 

Precipitation >= -01 inch: 8 
Precipitation >=. 10 inch : 4 
Snowfall >= 1-0 inch :0 

http://ols.ncdc.noaa.gov/cgi-bin/nndc/genOL-002.cgi 1/30/01 

http://ols.ncdc.noaa.gov/cgi-bin/nndc/genOL-002.cgi


Daily Weather Information November 2000 

UNEDITED LOCAL CLIMATOLOGICAL DATA IStation Location: CHICAGO/WAUKEGAN, IL (UGN)lat: 42' 25', Ion: -
[NOAA, National Climatic Data Center) MON1U: 11/2000 tElev(Ground): 727 Feet Time Zone: 

d Femperatuie 1 
a (Fahrenheit) ] 
' Max 
e 

01 66* 
02 63 
03 58 
04 56 
05 60 
06 53 
07 56 
08 48 
09 41 
10 45 
11 47 
12 48 
13 43 
14 36 
15 39 
16 42 
17 31 
18 32 
19 41 
20 31 
21 24 
22 30 
23 35 
24 45 
25 45 
26 41 
27 39 
28 38 
29 37 
30 36 

43-5 

Min 

"sT 
49 
41 
36 
37 
48 
39 
30 
36 
31 
28 
43 
29 
30 
22 
31 
27 
21 
21 
18 
14 
16 
20 
22 
26 
37 
29 
27 
32 
31 

3 0 j 

Avg. 

"59^ 
56 
50 
46 
49 
51 
48 
39 
39 
38 
38 
46 
36 
33 
31 
37 
29 
27 
31 
25 
19* 
23 
28 
34 
36 
39 
34 
33 
35 
34 

ITT 
.0 

Dep 
From 
Noimal 

14 
12 
6 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
-8 
-2 
-9 
-11 
-6 
-12 
-17 
-13 
-7 
0 
0 
5 
0 
0 
0 
2 

Avg. 
DewpL 

49 
48 
35 
31 
35 
41 
42 
32 
36 
31 
31 
38 
30 
26 
23 
30 
20 
18 
22 
18 
7 
9 
17 
21 
31 
-

30 
30 
33 
29 

29.1 

Avg 
Wet 
Bulb 

54 
53 
43 
39 
43 
46 
45 
36 
37 
35 
36 
42 
33 
31 
29 
34 
26 
24 
27 
23 
16 
18 
23 
28 
35 
. 

33 
33 
35 
32 

34.1 

Degree Days Monthly Season to Date 

Total DepartureTotal Departure 

Heating: 827 700 
Coolmg: 0 -94 

Deg Days 
Base 65 Degrees 

Heating 

6 
9 
15 
19 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
34 
28 
36 
38 
34 
40 
46 
42 
37 
0 
0 
26 
0 
0 
0 
31 

14.7 

<— 

Cooling 

0 

Significant Weather 

HZ 
0 RAFG 1 
0 
0 
0 
0 RAFG 1 
0 RAFG 1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.0 

-
RAFG 
-
FGHZ 
RAFG 
RA SNFG HZ 
SNFG HZ 
. 
RA SNFG HZ 
FG 
. 
SNFG HZ 
FG 
. 
-
-
. 
RAFG 
FGHZ 
FGHZ 
FG 
RASNFG 
SNFG 

<:Mondily Averages 

Greatest 24-hr Precipitation: l.lSdate: 08-9 
Greatest 24-hr Snowfall: date: 
Greatest Snow Depth: 0 date: -

Number of Days with > 

57'' 52' 
WBAN: 14880 

Snow/Ice on 1 
Gnd(ln) | 
0600 
LST 

Depth 

M 
M 

- M 
M 
. 
-

M 
M 
M 
M 
M 
M 
M 
M 
M 
-
. 

M 
M 
-
. 
M 

1200 
LST 

Precipitation 1 
(In) 
24001 
LST 

Watei Snow| 
Equiv Fall 

M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
-
. 
M 
M 
-
-
M 

Totals^ 

Max temp >= 90:0 
Max temp <= 32: 5 
ThundeTstorms : 0 

2400 
LST 
Water 
Squiv 

0.00 
0-08 
0.00 
0.00 
0.00 
0.92 

T 
0.02 
1.16 
0.00 
0.00 
0.01 
0.13 

T 
0.00 
0-08 
0-01 

T 
0.02 

T 
0.00 
0.00 
0.00 
0.00 
0.17 
0.15 
0.00 
0.00 
0.19 
0.01 

2.95 

-.33 

Pressure (inches of Hg)|^,^jSpeed=mph 

Avg. 
Station 

29.21 
29.17 
29.34 
29.26 
29.16 
28.96 
29.00 
29.12 
28.81 
29.22 
29.43 
29.16 
29.00 
29.06 
29.09 
28.83 
29.21 
29-22 
28-98 
29-14 
29-41 
29-41 
29.41 
29.35 
29.08 
28.92 
29.00 
29.14 
29.16 
29.43 

29.16 

Avg. 
Sea 
level 

30-01 
29-99 
30-16 
30-11 
30.00 
29.78 
29-83 
29-96 
30-01 
30-09 
30-29 
29.99 
29.84 
29.91 
29.95 
29.80 
30-08 
30.09 
29.85 
30-02 
30-31 
30-31 
30.28 
30.19 
29.93 

-
-

30.00 
30.01 
30.29 

30.04 

Dir=tens of degrees 
Resultant 
Speed 

11.1 
5-8 
7.3 
3.9 
9.8 
20.4 
10-5 
4.9 
10.7 
9.8 
2.7 
8.9 
7.5 
11-1 
10.4 
10.5 
8.5 
9,4 
11.7 
13.9 
9.6 
4.9 
1.8 
4.9 
7.4 
7.4 
6.9 
4.6 
4.9 
3.6 

4.5 

Res 
Dir 

IT 
21 
26 
26 
19 
14 
21 
25 
34 
30 
9 
16 
24 
27 
23 
24 
29 
25 
23 
28 
28 
31 
22 
21 
5 
31 
25 
27 
2S 
32 

24.5 

Avg. 
Speed 

11-4 
8-1 
8.4 
6-4 
11.1 
20.7 
12.3 
6.0 
11.4 
9.8 
5-8 
10-0 
9-4 
11-3 
11-3 
12-6 
9-3 
11-0 
12-9 
14-4 
10-1 
6-6 
3-6 
6-4 
7-8 
7-9 
8-0 
6-0 
8-2 
4-6 

TT 

max 
S-sec 

Speed 

26 
22 
26 
16 
24 
37 
28 
21 
28 
23 
20 
22 
23 
28 
24 
32 
21 
29 
31 
30 
22 
20 
15 
18 
20 
15 
21 
17 
21 
16 

Oil 

TS 
20 
28 
26 
15 
14 
23 
23 
33 
29 
10 
14 
25 
26 
20 
26 
30 
25 
28 
30 
30 
35 
18 
22 
7 
31 
23 
24 
28 
32 

i 

max 
a 
t 

2-min ' 1 
Speed 

20 
16 
18 
12 
IS 
29 
23 
15 
20 
16 
IS 
16 
18 
18 
20 
28 
17 
23 
23 
23 
17 
15 
14 
16 
16 
12 
16 
14 
16 
12 

Dii 

Te Oil 
21 
28 
29 
17 
13 
23 
23 

02 
03 
04 
05 
06 
07 
08 

32 09| 
29 
11 
18 
24 
27 
21 
23 
30 
23 
22 
30 
30 
31 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

19b3| 
20b4| 
8 ^5 

30|26| 
24E7I 
31 
31 
31 

28 
29 
30 

<MonthIy Average | 

1 
Sea Level PressureDateTime 

Maximum: 
Minimum: 
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1.0 INTRODUCTION 
STRATIGRAPHICS, The Geotechnical Data Acquisition Corporation, perfonned cone penetrometer exploration 
at the Waukegan Manufactured Gas and Coke Plant site in Waukegan, Illinois. Cone Penetration Test with soil 

jctrical Conductivity and UV Fluorescence measurement (CPT-EC-UVF) soundings were performed to 
provide data on hydrogeologic and geochemical properties of subsurface soils. 

The work was performed on July 24, 2000, and totaled about Vi day of field work. Three CPT-EC-UVF 
soundings were completed to depths of about 40 foot for a total of 119.9 ft of data. 

This report includes CPT-EC-UVF sounding logs, and tabulations of recorded data and correlated 
geotechnical parameters. Details of penetrometer exploration techniques are included in the main body of the 
report, both for this study and for penetrometer uses in general. 

2.0 PENETROMETER EQUIPMENT AND DATA ACQUISITION 
2.1 Procedure The Cone Penetration Test (CPT) consists of smoothly and continuously pushing a small 
diameter, instrumented probe (penetrometer) deep into the ground while a computer data acquisition system 
displays and records the soil response to penetration (Figure 1). In geotechnical terms, the CPT penetrometer 
models a foundation pile under plunging failure load conditions. CPT data are used to develop continuous, high 
resolution profiles of in situ soil conditions rapidly, accurately and economically. 

The soil resistance to penetration, acting on the tip and along the sides of the penetrometer, is 
measured during CPT (Figure 1a). CPT soil resistance measurements are accurate and highly repeatable. The 
measurements can be used for the evaluation of stratigraphy and various geotechnical parameters. 
Performance of CPT is specified by ASTM Standard D3441. 

A pressure transducer is added to the CPT penetrometer to acquire hydrogeologic data (Saines and 
others, 1989) and is called a Piezometric Cone Penetration Test (CPTU). A soil electrical conductivity sensor is 
added to the penetrometer (CPTU-EC) to acquire qualitative moisture information in vadose zone soils, and 
general groundwater quality data (Strutynsky and others, 1991, 1998). Penetrometer groundwater, soil, and soil 
gas samplers are used for direct sampling (Strutynsky and Sainey, 1990, Strutynsky and others, 1998). Recent 
advances in penetrometer instrumentation include a natural gamma sensor, induced UV fluorescence for 
f^etection of hydrocarbons and other compounds, and shear wave velocity and stress controlled testing for low 

d high strain soil deformation evaluation. 
The penetrometer is mounted at the end of a string of sounding rods. A hydraulic ram is used to push 

the penetrometer and rod string into the ground at a constant rate of 4 ft per minute. Electronic signals from the 
downhole sensors are transmitted by a cable, strung through the sounding rods, to the computer data 
acquisition system. Measurements are displayed and recorded for immediate definition of subsurface 
conditions. Downhole equipment can be automatically steam cleaned during retrieval at the end of a test. 
Open hole can be grouted using a bentonite clay grout. 

Large 3 axle trucks are used to carry the 2 penetrometer systems used by STRATIGRAPHICS. Truck 
weight and ballast serve to counteract the thrust of the hydraulic ram. The enclosed rig work area allows 
all-weather operations. Computers, samplers, electrical power, lighting, compressed air, steam cleaner, grout 
pump, and water tank are all included on each rig, providing for self-contained operations. Other systems for 
mounting on drill rigs can be used in areas with poor access or for overseas projects. 

Lightning detection systems are mounted on the rigs to monitor dangerous weather conditions, that can 
affect safety and productivity. STRATIGRAPHICS is currently in the process of mounting differential, carrier 
phase, post processed Global Positioning Systems (GPS) on its rigs, to allow surveying exploration points to an 
accuracy of about 5 to 15 cm. 

No borehole is required during exploration because penetrometers are directly thrust into the soil from 
the ground surface. Pressures of over 3 million pounds per square foot can be applied to the tip of the 
penetrometer for penetration of most soils finer than medium gravel. Asphalt pavements up to 6 inches thick 
can usually be penetrated by penetrometer methods without predrilling. Site disturbance is reduced since no 
borehole cuttings or drilling fluids are generated during penetrometer operations. Personnel exposure to 
possibly contaminated soil is significantly less than exposures during drilling and sampling operations. 
Penetrometer downhole equipment is readily decontaminated during retrieval, when contaminated soils are 
encountered . 
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Four hundred to thirteen hundred feet of CPT (with no time dependent piezometric, gamma or shear wave 
velocity measurements) can be performed in one day, depending on site access. Depths of more than 180 ft 
can be achieved, depending on site stratigraphy. Where soils are exceptionally dense or gravelly, r 
uninstrumented prepunch tool can be used to probe the subsurface. Information obtained using the prepunc 
tool can be similar to that obtained during mechanical (Dutch) cone testing, especially where friction on the 
sounding rods is minimal. Dynamic driving can be used in conjunction with the thrust of the hydraulic ram to aid 
in prepunching of very dense or gravelly soils. 

2.1.1 Signal Conditioning and Recording CPT data are acquired using a 16 bit (resolution of 1 part in 32,768) 
analog to digital data logger and field computer. Test data are graphically displayed for immediate evaluation of 
subsurface conditions. Field sounding logs are provided at the end of each test. Data are recorded on disk for 
data processing and long term storage. 

2.2 Soil Shear Resistance Measurements The resistance of a soil to penetration is measured on the tip and 
along the sides of the CPT penetrometer (Figure la). The conical tip of the penetrometer has a projected 
cross-sectional area of 15 square centimeters (2.3 square inches), and a diameter of 1.7 inches. The soil 
resistance acting on the cone tip reflects the deep bearing capacity of a soil, and is termed cone end bearing or 
tip resistance. The friction between the soil and the penetrometer is measured along a cylindrical sleeve 
mounted behind the cone tip. The sleeve has a surface area of 200 square centimeters (31.0 square inches), a 
length of 5.8 inches, and a diameter slightly larger than the cone tip. The soil friction measurement is termed 
friction sleeve resistance. Two strain gage loadcells are used to measure the tip and sleeve resistances 
(Strutynsky and others, 1985). The tip measurement has a resolution of about 2 to 4 inches. The sleeve 
measurement has a resolution of about 6 inches. 

2.3 Piezometric Measurements A fluid pressure transducer is used to measure the soil pore water pressure 
response to penetration. The CPTU piezometric measurement has a layer detection limit of about 1 inch and an 
accuracy of about +/- 0.5 ft of water pressure. The advance of the penetrometer causes a volumetric distortion 
of the soil, which generates a local water pressure field. These local generated pressures dissipate almo^ 
instantaneously in soils of high pemieability, so equilibrium water pressures are measured during CPTU 
coarse sand and gravel. In medium or low permeability soils, the generated water pressure field is sustained for 
a lengthy period of time (Saines and others, 1989). 

The dissipation of generated water pressure can be recorded during pauses in the penetration process. 
If the pauses are long enough for all generated water pressures to dissipate, potentiometric surface 
measurements can be obtained at multiple depths in a single CPTU sounding. The dissipation test is also used 
to estimate soil hydraulic conductivity and consolidation characteristics. 

2.3.1 Piezometer Saturation The CPTU piezometer filter is saturated with an incompressible liquid so that 
instantaneous responses (zero lag time) can be achieved during testing. High saturation levels are indicated by 
sharp responses at interfaces and immediate regeneration of excess water pressure after pauses in 
penetration. Low saturation levels leading to poor measurements can be caused by inadequate equipment 
preparation, soil suction, or filter damage on coarse soil particles. Clogging of piezometric filters by clay 
particles also can lead to poor results. Loss of filter saturation or clogged filters are beyond the control of the 
penetrometer system operator. Thus, the piezometric measurements can be less repeatable than the highly 
repeatable CPT tip and sleeve measurements. 

2.4 Electrical Conductivity and Thermal Measurements A CPTU-EC penetrometer including tip, sleeve, 
piezometric, temperature, and electrical conductivity (EC) sensors can be used to simultaneously acquire 
geotechnical, hydrogeological and qualitative geochemical information. Soil EC is measured using a two 
electrode array, energized with a 3 kHz signal, mounted on the penetrometer tip. The EC measurement has a 
resolution of about 0.75 inches. 

A thermal sensor can be mounted inside the penetrometer. Significant frictional heating occurs when 
penetrating sandy soils. During pauses, the generated heat will dissipate and the penetrometer will reach 
thermal equilibrium with the soil. This allows a soil temperature profile to be acquired. 

2.5 Natural Gamma Measurements A CPTU-ECG penetrometer incorporating cone, friction, piezometric, soil 
electrical conductivity and natural gamma (G) sensors can be used to simultaneously acquire geotechnical, 
hydrogeological, qualitative geochemical and radiological information. Gamma measurements can be used to 
enhance lithologic interpretation. Radionuclide contamination can also be detected using gamma logging. 
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2.6 UV Fluorescence A CPTU-EC-UVF penetrometer incorporating cone, friction, piezometric, soil electrical 
conductivity, and UV Fluorescence (UVF) sensors can be used to simultaneously acquire geotechnical, 

drogeological, and qualitative geochemical information. The UVF system consists of a sapphire window in 
..le penetrometer, a UV excitation light source, and photonic sensors. UV light is transmitted through the 
window into the adjacent soil. If the soil contains compounds such as petroleum hydrocarbons that fluoresce, 
the resulting light can be detected. 

The UV source light is bandpass filtered to provide an excitation wavelength of 254 nm. The photonics 
sensor is filtered to monitor resulting fluorescence emissions above 290 nm. Future improvements to the UVF 
module include a photonic sensor array, filtered at several different wavelengths to allow some compound 
differentiation capabilities. 

2.7 CPT Shear Wave Velocity Measurements A geophone module is deployed similarly to other penetrometer 
sensors. A main advantage of the pushed in sensor is that it has superior coupling to the soil, resulting in much 
better definition of wave arrival, as compared to borehole deployed geophones. The shear wave system 
consists of a pair of downhole geophones, an uphole wave source and timing trigger, signal conditioning and 
A/D, signal enhancement and acquisition software, and a PC computer. 

The CPT shear wave velocity data acquisition procedure is as follows: 1) the geophone module is 
pushed to the required depth; 2) data file/signal conditioning is initialized; 3) a hammer/timing trigger is used as 
enhance the picking of wave arrival times. The procedure is repeated at multiple depths, to allow calculation of 
interval wave velocities between adjacent tests. 

2.8 CPT Load/settlement Measurements The standard CPT procedure is typically conducted as a constant rate 
a uphole wave source; 4) geophone signal is monitored for wave arrival. The software allows signal stacking to 
of strain test, resulting in continuous measurements of soil ultimate bearing and frictional strengths. By 
conducting CPT under monotonically increasing stress conditions, soil defonmation properties can be evaluated. 
The procedure is very similar to pile load testing except that no pile "set up" is typically allowed - the CPT test is 
conducted during short pauses in the continuous push process. 

..9 Penetrometer Geometry The CPT penetrometer extemal geometry is specified by ASTM standards. 
Differences in penetrometer intemal design can lead to some variability in response between penetrometers of 
different manufacture, especially in very soft clays. The CPTU measurement of generated water pressure 
depends on external filter geometry. Measurements of equilibrium water pressures after pauses in the 
penetration process are not sensitive to geometry, and reflect undisturbed conditions. CPTU piezometric filters 
are typically mounted on either the cone tip or just ahead of the friction sleeve. Each position has advantages 
and disadvantages. Measurements taken with the cone tip filter are at a maximum and show high resolution of 
thin soil seams. The cone tip filter is prone to damage on coarse soil particles. 

Negative pressures are often measured in dense, silty or clayey sands and hard clays when using the 
friction sleeve filter. These low pressures are caused by soil elastic rebound (expansion) as the soil moves from 
the intensely loaded region beneath the cone tip to the less loaded region next to the friction sleeve. Soil 
expansion can induce large suction forces on the friction sleeve filter, which then often results in decreased filter 
saturation levels. 

Site characteristics and data usage determine which piezometric filter geometry is appropriate. The 
piezometric filter is placed at the friction sleeve position on the CPTU-EC penetrometer. Generally good results 
can be obtained using this geometry when proper preparation techniques are followed. 

2.10 Downhole Equipment Decontamination and Open Hole Grouting The rod string is retrieved through a 
rodwasher mounted on the hydraulic ram assembly. High pressure hot water is sprayed from internal nozzles to 
clean the rod string. Wash water (14 gallon per 10 ft of rod) can be captured for disposal. 

The STRATIGRAPHICS grouting system is used to seal open hole. As penetrometers are being 
advanced, bentonite grout is pumped into the annular space between the smaller diameter sounding rods and 
the soil formed by the passage of the larger diameter penetrometer. A bypass valve is opened and additional 
grout is pumped to seal the hole during rod string retrieval. About 3/4 gallons of grout are required to seal 10 ft 

' open hole. 
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Pressure grouting during sounding advance controls cross-contamination between different strata. The grout 
decreases the contact of downhole equipment with contaminated soil. The grout also can decrease friction ' 
the sounding rods, which can allow deeper penetration. Grout levels are checked after completion, a» 
additional grout is added to account for penetration of grout into permeable strata. 

3.0 PENETROMETER SAMPLING EQUIPMENT 
Groundwater, soil gas, and soil samplers are deployed in the same manner as CPTU-EC penetrometers. Good 
sample isolation is achieved because no open hole exists during penetrometer operations. 

3.1 Groundwater Sampler The STRATIGRAPHICS groundwater sampler is a shielded wellpoint sampler of 
heavy construction. The shield prevents sampler contamination while penetrating soils above the sampling 
depth. After shield retraction, groundwater flows under in situ pressure conditions, through a 20 inch long 
screen, into the 350 ml sample barrel. The sampler is retrieved to pour off the sample and for decontamination. 
Small diameter pumps can be used with the sampler to acquire large volumes of sample. This sampler can be 
deployed in any soil capable of being penetrated by the CPTU-EC penetrometer (Strutynsky and others, 1998). 

A pressure transducer can be placed inside the sampler barrel. This allows the measurement of sample 
inflow rate. Analysis of inflow data using rising head slug test methods can provide a means of estimating soil 
hydraulic conductivities. If equilibrium conditions are reached, a measurement of the static water pressure head 
is obtained during groundwater sampling. 

3.2 Soil Gas Sampler The STRATIGRAPHICS soil gas sampler is a shielded screen sampler, similar to the 
groundwater sampler. The shield is opened by pulling back the rod string during sampling, and soil gases are 
then extracted. The shield can be closed, and the rod string advanced to another depth, allowing multiple 
samples during a single rod trip. Soil gasses are extracted from the rod string. A vacuum box can be used to 
inflate Tedlar bags for off site analysis. Portable analytical equipment can be used to allow immediate analysis. 
The sampler, rod string and tubing are purged before sampling. 

3.3 Soil Samplers Fixed piston samplers are used to obtain soil samples during penetrometer exploration. Tk 
STRATIGRAPHICS and MOSTAP 2-meter samplers are deployed similarly to a penetrometer. A piston, locked 
into the tip of the barrel to prevent soil from entering the sampler prematurely, is released at the sampling depth. 
The barrel is then advanced to the bottom of the sampling interval. The soil enters the liners within the barrel 
and is retained by a core catcher. The sampler is retrieved to remove the sample and for sampler 
decontamination. 

The MOSTAP Sampler is used to obtain 1 inch diameter samples as long as 2 meters (78 inches). This 
sampler incorporates a PVC liner and a nylon stocking to allow retrieval of such a long sample. As the sample 
enters the sampler, it is encased in the nylon stocking. The stocking lessens soil friction around on the sample 
as it enters the PVC liner. At the end of the 2 meter run, the sampler is rotated to twist the stocking, helping 
retain the sample. This sampler can be used in softer soils. 

4.0 PIEZOMETER INSTALLATION TECHNIQUES 
Penetrometer methods can be used to install piezometers for water level measurements, slug testing, 
groundwater sampling, and for remediation activities, such as sparging and soil vapor extraction (SVE). Various 
installation techniques are available (Saines and others, 1989). Proprietary, low volume change piezometers 
also can be installed using penetrometer equipment. These piezometers are often used for long term water 
pressure measurements during geotechnical projects. 

PVC piezometers can be installed using either of two techniques. The simplest is to lower 3/4 inch PVC 
screen and riser into the open hole left after penetrometer retrieval. Installation and material costs are very low 
for this technique. A drawback is that caving sands or squeezing clays can limit the depth to which the PVC 
pipe can be lowered. 

PVC piezometers also are most often installed using a steel casing pushed to depth. The steel casing is 
sealed with an expendable tip, which prevents soil from entering the casing during deployment. The PVC 
screen and risers are lowered into the casing. The steel casing is then withdrawn, leaving the expendable ti^ 
and PVC piezometer in place. 
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5.0 DATA REDUCTION 
Test data are monitored as the soundings are performed. Data are recorded on hard disk and may consist of: 

1th, time, tip and sleeve resistance, generated water pressure, EC, UVF, temperature and natural gamma.. 
--<ta are processed in-house for final reporting. Before final reporting, data pass a quality control review. 
Routine checking of proper equipment performance is conducted in the field. Office review helps assure that 
data quality is maintained throughout the study. 

Several parameters can be computed to enhance data correlation: 
friction ratio, FR (in %): 

FR = fs/qc*100 (Eq. 1);and 
pore pressure ratio, Bq (dimensionless): 

Bq = (U-Ue)/(qc-Sv) (Eq. 2); 
where: fs is the measured friction sleeve resistance, in TSF; 

qc is the measured cone end bearing resistance, in TSF; 
U is the measured generated pore water pressure, in TSF; 
Ue is the measured or estimated equilibrium pore water pressure, in TSF; and 
Sv is the total soil overburden pressure, in TSF. 

Measured data and correlated parameters are presented in a graphical sounding log format for each sounding; 
numerical data are typically tabulated at 0.5 ft intervals. Tabulated digital data in ASCII real format are attached 
on 3-1/2 inch, 1.44 M floppy disk. 

CPTU dissipation test data are recorded as a function of time during pauses in the penetration process. The 
CPTU dissipation data are normalized using the following equation: 

normalized dissipation level, U* (dimensionless): 
(Ut - Ue) / (UO - Ue) (Eq. 3); 

where: Ut is the excess pore water pressure at time t, in TSF; 
Ue is the measured or estimated equilibrium, undisturbed pore water pressure (in situ 
pore water pressure before penetrometer Insertion), in TSF; and 
UO is the excess pore water pressure at time equal to zero, at the start of the 
dissipation test, in TSF 

The normalized dissipation level is plotted versus log scale time. In uniform soils, the plot takes the shape of a 
reverse S-curve, beginning at 1.0 at zero time (at the instant the penetration process is stopped) and falling to 
0.0 when equilibrium pressures are achieved. Boundary effects in interbedded deposits can cause deviation 
from this ideal. 

An estimate of the horizontal coefficient of soil consolidation can be calculated (Baligh and Levadoux, 
1980) using: 

Ch (in cm**2/sec) = (r**2*T)/t (Eq. 4a). 
Estimates of soil hydraulic conductivity in the horizontal direction can be calculated using: 

kh (in cm/s) = ((r**2*T)/t)*RR*(Gw/(2.3*Sv')) (Eq. 4b); 
where: r is the penetrometer radial dimension at the plane of the piezometric filter, equal to 2.2 cm for the 

friction sleeve filter and 1.9 cm for the cone tip filter; 
T is a dimensionless time factor at the 50% normalized dissipation level, equal to 5.5 for the friction 
sleeve filter and 3.8 for the cone tip filter; 
t is the measured time, in seconds, at which the normalized dissipation level is 50%; 
RR is a dimensionless soil compressibility parameter; 
Gw is the unit weight of water, in kg/cm***3; and 
Sv' is the effective soil vertical overburden pressure, in kg/cm**2. 

Dissipation test data can be presented in graphical plots and are summarized in tabular form. 

6.0 GENERAL DATA EVALUATION 
6.1 Sounding Log The CPTU-EC sounding logs provide high resolution information on subsurface conditions. 
Soil layering is often highly apparent. Soil relative strength and saturation levels can also be evaluated. Zones 

anomalous soil electrical conductivity can readily be identified. Lateral continuity of conditions can be 
/eloped by overiaying adjacent sounding logs on a light table and comparing layer characteristics for 

similarities. Digital CPTU-EC data files can be used in two and three dimensional data visualization or CAD 
software programs. 



6 
6.2 Soil Type Classification Correlations between penetrometer data and soil classification have been 
developed from geotechnical bearing capacity theory and a relational database on adjacent CPT soundings and 
drilled boreholes (Douglas and Olsen, 1981). A CPT soil classification chart based on cone tip resistance an'' 
friction ratio is presented in Appendix A. 

The CPT tip resistance increases exponentially with soil grain size. For example, tip resistance in dense 
sands ranges from about 100 to 400 tons per square foot (TSF), while tip resistance in a stiff clay ranges from 
about 5 to 15 TSF. The friction ratio (Section 5.0) is also used for indication of soil type. The friction ratio 
increases with the fines content and compressibility of a soil. The friction ratio is less than about 1 % in a sand 
and greater than about 3% in a clay. 

Correlated CPT soil classifications reflect the soil shear resistance to penetration. Soil shear resistance 
is not entirely controlled by grain size distribution. However, correlated CPT classifications generally agree with 
classifications based on grain size distribution methods, such as the Unified Soil Classification System (USCS). 

The generated water pressure measurement may be useful for classification of saturated soils. 
Penetration of coarse sand and gravel occurs under drained loading conditions, and equilibrium pressures are 
measured during penetration. The pore pressure ratio (Section 5.0) is zero in high permeability soils. 

For saturated soils of permeability less than about 1*10E-2 cm/sec, undrained loading with significant 
excess water pressure generation occurs during CPTU. Positive excess water pressures are generally 
measured during penetration of silt or clay soils when using either the cone tip or friction sleeve filter 
penetrometer (Section 2.7). Pore pressure ratios of fine grained soils typically range from about 0.4 to 1.0. 

Positive excess water pressures are also usually measured in dense, silty or clayey sands when using 
the cone tip filter penetrometer, with pore pressure ratios from about 0 to 0.3. Due to geometric effects (Section 
2.7), negative pressures are usually measured in dense, silty or clayey sands, sandy silts, or hard sandy clays 
with the friction sleeve filter penetrometer. Thus, it is important to note the type of piezometer in use. The 
CPTU-EC penetrometer uses a friction sleeve piezometric filter. 

6.3 Potentiometric Surfaces Equilibrium water pressures are measured during penetrometer advance in 
saturated, coarse sands and gravels. Measurements of equilibrium water pressures can be obtained during 
CPTU in lower permeability soils by pausing during penetration and allowing generated water pressures to 
dissipate to equilibrium conditions. 

6.4 Soil Saturation Soil saturation can be evaluated by inspection of the CPTU sounding log. Atmospheric 
(zero) pressure is measured during CPTU in unsaturated soils. Hydrostatic pressures are measured in 
saturated, high permeability soils. Significant water pressures are generated in saturated, low permeability soils 
due to penetrometer advance. Decreased levels of water pressure generation can be indicative of partially 
saturated soils. Decreased water pressure generation also may occur in organic soils due to the high 
compressibility of organic soil particles and the presence of biogenic gases, such as methane and hydrogen 
sulfide. 

6.5 Soil Hydraulic Conductivity Excess water pressures are generated by penetrometer advance in saturated 
soils with permeability of less than about 1*10E-2 cm/sec. These pressures can be allowed to dissipate during 
pauses in the penetration process. The CPTU dissipation test is similar to a falling head slug test and can be 
used to estimate soil hydraulic conductivity in the horizontal direction. Very high water pressures are typically 
generated in low permeability soils by penetrometer advance. The large water pressure changes require soil 
compressibility (storage) effects to be included in analyses. The CPTU tip resistance provides an index of soil 
compressibility for these computations (Section 5.0). 

6.6 Soil Electrical Conductivity Behavior Soil electrical conductivity (EC) is controlled by the conductance of 
both the soil particles and soil pore fluids. The ratio between pore fluid and soil-pore fluid electrical conductivity 
is termed the formation factor (Archie, 1942). Clays can be electrically conductive due to adsorbed water and 
ionic electrical charges on the clay platelets. Clay EC depends on mineralogy, porosity and pore fluid 
characteristics. Sand grains are typically non-conductive, so granular soil conductance is primarily dependent 
on the conductance of pore fluids and the sand's porosity. The following factors affect granular soil EC: Pore 
fluids Pore fluids play a major role in sand EC. A dry sand has low conductance since both the sand grains 
and the air in the pore space have very low EC. Sands saturated with conductive liquids, such as brine c 
landfill leachates, have high electrical conductivity. Hydrocarbons typically decrease EC because of their low 
conductance. 
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Saturation Soil saturation has a pronounced effect on soil EC, as conductance increases with water saturation. 
Low saturation is typically associated with low EC. 

srosity The low porosity of a dense sand results in less pore fluid available for electrical conductance and 
inus lower EC; the high porosity of a loose sand is associated with higher EC. Formation factors vary as an 
inverse function of porosity, from about 3 at high porosity to about 4.5 at low porosity. 
Clay content The addition of as little as 5% clay to a sand can significantly increase soil electrical conductance 
(Windle, 1977). 
Gravel Interference The high resolution of the STRATIGRAPHICS CPTU-EC electrode an-ay makes 
measurements sensitive to soil grain size. Two behaviors can occur when penetrating gravelly soils. One can 
occur when a large particle is crushed against an electrode, masking it from the pore fluids, which results in very 
low EC values. This can result in false positive hydrocarbon interpretations. An opposite behavior is observed 
in gravel deposits which contain few fine grained, intersticial soils. The resolution of the EC measurement is so 
high that electrical conductance paths are often entirely within the pore fluid of the coarse grained soil. In this 
situation, high EC values are measured, more closely reflecting pore fluid EC, rather than soil EC. 

6.7 EC Evaluation EC data are evaluated for qualitative geochemical characteristics in conjunction with 
piezometric data and soil types. Anomalous zones possibly indicative of contaminants can be directly sampled 
for quantitative chemical analysis. 
Vadose Zone Low or zero EC values are measured in dry sandy soils. Increased EC in sands above the water 
table may indicate moisture infiltration. Low EC data in silty or clayey soils can be anomalous as fine grained 
soils often retain significant amounts of moisture within their pore spaces, creating good conditions for electrical 
conductance. Thus, low EC values in silty or clayey soils in the vadose zone may indicate hydrocarbon 
contamination. Elevated EC values in the vadose zone may be associated with road deicing salts, buried metals 
and rusted metal objects, flyash and cinders, among others. 
Saturated Soils Low EC values in saturated soils can be indicative of anomalous geochemistry. In particular, 
depressed EC zones immediately at the water table may be associated with floating (LNAPL) compounds. Very 
"-̂ w EC zones at interfaces between aquifers and aquitards may be associated with either floating (LNAPL) or 

iking (DNAPL) compounds. Gravel interference must be considered when evaluating depressed EC zones in 
saturated soils. 

Elevated EC values in saturated soils can be due to increased soil clay content or to increased dissolved 
salts in the ground water. Increased clay contents are evaluated based on the CPTU-EC piezometric data and 
soil type information. Zones of elevated EC immediately above an aquiclude may be associated with brines 
(Strutynsky and others, 1998). 

6.8 UV Fluorescence Behavior Fluorimetry (measurement of fluorescence) has been used for many years for 
the detection and identification of various compounds and minerals. An excitation light of short wavelength is 
used to expose the specimen. If fluorescent compounds or minerals are present, light of longer wavelength, as 
compared to the excitation wavelength, will be emitted from the specimen. This resulting light can be monitored 
for intensity and spectral distribution. 

Compounds that fluoresce include a wide range of hydrocarbon and other organic compounds. Heavy 
hydrocarbons (e.g. fuel oil and coal tars) fluoresce at relatively long wavelength excitation. As excitation 
wavelength decreases below about 300 nm, fluorescence from lighter hydrocarbons (e.g. jet fuel and gasoline) 
is observed. In addition to hydrocarbons, other compounds and minerals, such as fluorites and other 
carbonates, also exhibit fluorescence. Compounds that fluoresce include dyes and optical brighteners. Dyes 
and brighteners can be found in paints, detergents, antifreeze compounds, some food additives and cosmetics, 
among others. UVF response will be affected by the presence of any such compounds. 

6.9 CPT-SPT Conrelation Since most geoscientists are familiar with drilling and split spoon sampling, CPT data 
have been correlated with SPT blowcount N-values. The SPT N-value is defined by ASTM to be the number of 
blows of a 140 lb hammer, dropped 30 inches, required to drive a 2 inch outside diameter sampler 12 inches 
into the bottom of the borehole, after an initial seating drive of 6 inches. Correlations of CPT to the cmde SPT 
''"ave been based on numerical modeling of the two penetration processes and on side by side comparisons 

ouglas and others, 1981). Details on CPT-SPT correlations are included in Appendix A 
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7.0 OPTIONAL GEOTECHNICAL DATA CORRELATION 
CPT data have been correlated with soil type, drained friction angle, undrained shear strength, relative density 
and SPT blowcounts, among others. A correlation scheme including tip resistance and friction ratio h-
generally proved most useful for evaluating CPT data. Correlation of CPT data with other parameters has be 
developed using: 1) comparisons between CPT data and results of other in situ and laboratory tests in adjacent 
boreholes; 2) CPT testing on large scale soil samples of known composition; and 3) geotechnical bearing 
capacity and cavity expansion theory. Site specific information can be used to fine tune correlations. Additional 
information on correlation techniques, including overburden pressure normalization, test drainage conditions 
and recommended practices, is presented in Appendix A. 

8.0 PROGRAM RESULTS 
Acquired data are presented following the report text and consist of: 1) sounding logs with lithologic evaluation; 
2) data presentation sounding logs; and 3) tabulations of correlated geotechnical parameters, including soil 
classifications. 

It should be noted that the computerized correlations of soil types and other geotechnical properties 
were generated using a global rather than site specific data base. Use of site specific data was beyond the 
scope of this study. 

9.0 STATEMENT OF LIMITATIONS 
Subsurface information was gathered only at the sounding locations. Extrapolation of sounding data to develop 
stratigraphic continuity is conjectural. Actual site conditions between sounding locations may differ. 

Computer conrelation of penetrometer data with other parameters was performed using generalized 
charts rather than on site specific information. Site specific correlation work based on results of detailed 
laboratory testing was beyond the scope of this project. Evaluation of soil saturation levels and potentiometric 
surfaces is only representative of conditions encountered during the field program. Seasonal variation must be 
expected. 

Data gathering for this study was attempted to be performed in general accordance with accepted 
procedures and practices. Conrelation of penetrometer data with other parameters is empirical and should nr* 
be considered as the exact equivalent of laboratory testing. STRATIGRAPHICS shall not be responsible 1 
another's interpretation of the information obtained for this study. 
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TABLE 1 
SUMMARY OF CPT-EC-UVF SOUNDINGS 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

SOUNDING 
NUMBER 

DATE 
PERFORMED 

SOUNDING 
TYPE 

SOUNDING 
DEPTH 
(feet) 

COMMENTS 

CP-001 07/24/00 CPT-EC-UVF 40.0 
CP-002 07/24/00 CPT-EC-UVF 39.9 
CP-004 07/24/00 CPT-EC-UVF 40.0 



CPT-EC-UVF LOG WITH LITHOLOGIC EVALUATION 

FRICTION RATIO CONE END BEARING RESISTANCE 

M 
SOIL ELECTRICAL C O N D U C U V r r V UVF 

SOO (uS/cm) 8000 (milliVoHs) 100 

• gravelly layer @0 i 

7.0 

15 

25 

30 

313 

35 

•10 

LOOSE TO VERY LOOSE, 
SAND TO SILTY SAND 

(Probable fill) 

DENSE, 
SAND TO SILTY SAND 

TO CLAYEY GRAVELLY SAND, 
SAND TO SANDY SILT LAYERS 

DRY TO MOIST 

L 3 = ^ 
" v b K V b L b V A I t U t L ; 

29gr: 

ELEVXlbU IU VbKT bLfaVATEP 

7.0 
WET 

235 
ELEVATED EC 

315 j i s a l 

171 
very slight UVF 

22.7 

) • 

very slight UVF layer (127.1 

EC @31 3 

^ - very sirght UVF seam 838.4 

PROJECT NAME WCP Site 
PROJECT NUMBER 00-120^)80 STRATIGRAPHICS DATE; 7-24-2000 TlMEa9.23.10 54 

SOUNDING NUMBER:CP-001 



CPT-EC-UVF LOG WITH LITHOLOGIC EVALUATION 

FRICTION RATIO 
,8 (* ) 0 

CONE END BEARING RESISTANCE SOIL ELECTRICAL CONDUCTlVrY 
(uS/cm) 8000 

UVF 
(millivolts) 100 

4 1 

IS 

20 

25 

33.9 

35 

37 3 

LOOSE, 
SAND TO SILTY SAND 

(Possible filO 

DENSE, 
SAND TO SILTY SAND 

40 

HARD, 
GftAVELLY CLAYEY SAND TO GRAVELLY SANDY SILT 

VERY DENSE, 
GRAVELLY SILTY SAND TO CI AVPYRRAyn I YT^Mrf 

HARD, 
SANDY SILT TO SANDY CLAY 

1.7 S 
TO VERY ELEVATED EC 

3 8 
WET 

SLIGHTLY ELEVATED 
EC 

NOTE: phenol smell 
on r o d ^ n g 

I elevated UVF layer 

" with a few slightly 
• elevated UVF seams 
340 

IHTLY ELEVATED 
UVF 

1000 

PROJECT NAME WCP Site 
PROJECT NUMBER 00-120-080 STRATIGRAPHICS DATE. 7-24-2000 T IMEIOSf t ie 29 

SOUNDING NUMBER CP.002 



CPT-EC-UVF LOG WITH LITHOLOGIC EVALUATION 

FRICTION RATIO 

(*) 
C O N E E N D B E A R I N G RESISTANCE 

(Isf) 600 
SOIL ELECTT^ICAL CONDUCTIVrTY 

(uS/cm) BOOO 
UVF 

(millivolts) 100 

7 3 

19 

25 

30 

3 ^ 8 

35 

37.5 

40 

T 
d. 

Prepunched to 7 3 ft 

DENSE, 
SAND TO SILTY SAND 

HARD, 
GRAVELL^KLAYEY SAND TO GRAVELLY SANDY SILT 

GRAVELLY SILTY SAND TO CLAYEY GRAVEU' 

17.8 

23.9 

31.4 

Elevated to very 
ftlevateg 3 ^ 

WET 

1.72 
Very slightly elevated 

UVF 

Fwiui a few slightly 
UVF seams 

353 

f ELEVATED 
l/F 

1000 

PROJECT NAMEWCP Site 
PROJECT NUMBER:00-120-080 STRATIGRAPHICS DATE 7-24-2000 T1ME1Z17 24 79 

SOUNDING NUMBERCP-004 



CPT-EC-UVF LOG 

FRICTION RATIO CONE END BEARING RESISTANCE 

!52 
SOIL ELECTRICAL CONDUCnvlTY UVF 
___^ (uS/cm) 8000 (millivolts) 100 

PROJECT NAMEWCP Site 
PROJECT NUMBER 00-120^80 STRATIGRAPHICS DATE. 7-24-2000 TIME 09 23 10 54 

SOUNDING NUMBER.CP-001 



STRATIGRAPHICS Evaluated Propert ies Using Global Database 

PROJECT NAME:WCP Site 

PROJECT NUMBER:00-120-080 

DATE: 7-24-2000 TIME:09:23:10.54 

SOUNDING NUMBER:CP-001 

Evaluated Soil Type 

Dense, Silty sand to sandy silt 
Medium dense. Sand to silty sand 
Medium dense. Sand to silty sand 
Medium dense, Silty sand to sandy silt 
Medium dense, Silfy sand to sandy silt 
Loose, Sand to silty sand 
Loose, Silty sand to sandy silt 
Loose, SiKy sand to sandy silt 
Loose, S l l ^ sand to sandy silt 
Loose, Sand to silty sand 
Loose, Silty sand to sandy silt 
Loose, S i l ^ sand to sandy silt 
Very loose. Sensitive tine grained soil 
Medium dense. Sand to silty sand 
Medium dense. Sand to s i l ^ sand 
Medium dense. Sand to silty sand 
Medium dense. Sand to silty sand 
Medium dense. Sand to s i l ^ sand 
Medium dense. Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to s l l ^ sand 
Dense, Sand to s i l ^ sand 
Medium dense. Sand to silty sand 
Medium dense. Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Medium dense. Sand to silty sand 
Medium dense. Sand to s % sand 
Medium dense. Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to siKy sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to siKy sand 
Dense, Sand to silty sand 
Dense, Sand to sitty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to s l l ^ sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to sitty sand 
Dense, Sand to silty sand 
Medium dense. Sand to silty sand 

* Indicates lightly overconsolldated soil 

** Indicates heavily overconsolldated or cemented soil 

Mixed soils containing both granular and fine grained particles (e.g. clayey sands) may undergo partial drained failure during CPT. 

Both undrained and drained parameters can be estimated for these soils. 

Pagel 

lepth 
(ft) 

1 0 
1.5 
2.0 
Z5 
3 0 
3.5 
4 0 
4 5 
5 0 
5 5 
SO 
6 5 
7 0 
7.S 
8 0 
8 5 
9.0 
9.5 

10.0 
10.5 
110 
115 
1Z0 
12.5 
13 0 
135 
14 0 
145 
15 0 
155 
16.0 
165 
170 
17.5 
180 
18 5 
190 
19.5 
200 
20.5 
21.0 
21.5 
2Z0 
225 
23.0 
23.5 
24 0 
24 5 
250 

Cone 
(tsq 

1058 
688 
586 
49 8 
37 0 
32.0 
15 4 
13.8 
20.1 
22.B 
24.1 
144 
15.0 
600 

110.8 
136 3 
1331 
123 7 
lose 
17S.4 
168 1 
160.9 
164.0 
139.3 
1582 
2089 
182.8 
154.1 
1632 
150 4 
1181 
147.2 
173.2 
233.2 
252.0 
284.6 
281.2 
2 8 i 0 
252 3 
226.7 
239.4 
259.0 
230.6 
210.9 
2226 
228 3 
212.7 
205.2 
145.5 

Norni 
Cone 

ffsf) 

170.4 
104.7 
856 
70 4 
507 
433 
208 
18.2 
284 
29.6 
31.0 
183 
189 
75 2 

137 8 
1683 
183.2 
150.5 
13Z5 
210.6 
2005 
1907 
1932 
1631 
181.8 
241.8 
210.3 
176.4 
185 8 
170.4 
130.9 
165.1 
193 3 
2590 
278 6 
313.2 
3081 
307.6 
274.0 
2451 
257.8 
274 5 
248.3 
224.3 
235.9 
2389 
2237 
214 9 
151.9 

Friction 

M 
2.73 
106 
054 
0 72 
0.81 
0.19 
0.16 
0.19 
0.15 
009 
0.11 
0.18 
014 

osa 
068 
0 87 
0S9 
0.81 
117 
1.14 
113 
114 
122 
106 
0.85 
153 
1.36 
1.23 
125 
0 99 
1.44 
120 
1.22 
193 
2 06 
2.50 
ZS7 
2.38 
226 
174 
1.81 
1.98 
200 
1.72 
1.71 
149 
177 
179 
1.61 

Averaged 
Ffiction Soil 

Ratio Conductivrty 

(«) 
1.8 
1.2 
0.9 
1.3 
1.7 
0.6 
0.6 
1.1 
0.7 
0 4 
0 6 
0 8 
0.3 
0 7 
0.5 
0.8 
0.7 
0.6 
0 9 
0.7 
0 7 
0 7 
0 8 
0 7 
0 5 
0 7 
0.7 
0.7 
0 8 
0 7 
1 0 
0 8 
0.6 
0 8 
0 8 
0.9 
0.9 
0.8 
0 9 
0.7 
0.7 
0.8 
0 8 
0.8 
0.8 
0 7 
0 8 
0.8 
0.9 

(uS/cm) 

282 
8317 

13117 
1758 
6357 
2433 
3850 
7004 
2043 
4657 

12506 
5645 
1340 
577 
615 
651 
592 
459 
462 
455 
540 
581 
5S8 
549 
S4S 
693 
704 
685 
729 
898 
728 
773 
604 
839 
858 
992 

1154 
1170 
1143 
1030 
1094 
1203 
1170 
1258 
1402 
1402 
1692 
2081 
2139 

Drained 
Friction 

Angle 
(deg) 

40-42 
40-42 
4CM2 
37.40 
36.37 
37-40 
31-38 
27-31 
31-38 
36-37 
3M7 
31-36 
31-36 
40-42 
40-42 
42-46 
42-46 
42-46 
4(M2 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-48 
42-46 
42-46 
42-46 
42-46 
4042 
42-46 
42-46 
42-48 
42-46 
42-46 
42-46 
42-46 
42-48 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-48 
42-46 
4042 

Relative 
Density 

(») 
eaw 
4060 
4 0 ^ 
40-60 
4O«0 
20-40 
2040 
20-40 
20-40 
2040 
2O40 
2O40 
O20 

4O60 
4O60 
4060 
4060 
40-60 
40«0 
60-80 
60-60 
60-60 
6080 
4060 
4O60 
6O80 
6O80 
6O80 
6O80 
4O60 
40«) 
4O60 
BOflO 
6O80 
6O80 
6O80 
6O80 
8080 
6O80 
BO«n 
6OS0 
6O80 
6O«0 
60-80 
6080 
60-80 
60-60 
60-80 
4O60 

Undrained 
Large 

Undrained Strain 
Shear Shear 

Nc Strength Strength 
(ksf) (ksO 

SPT 
(N) 

25-37 
13-20 
10-14 
11-14 
07-11 
04-07 
01-03 
02-03 
03-05 
03-05 
03-05 
00-02 
00-02 
12-16 
16-24 
24-32 
24-33 
25-33 
25-33 
33-50 
34-50 
34-51 
34-51 
26-34 
34-52 
35-52 
35-52 
35-52 
35-53 
35-53 
27-35 
36-54 
36-54 
36-54 
36-54 
55-90 
55-90 
55-91 
37-55 
37-55 
37-58 
37-56 
37-56 
38-56 
38-57 
38-57 
38-57 
38-57 
29-38 

NORM 
SPT 
(Nil 

40-60 
20-30 
15-20 
15-20 
10-15 
06-10 
02-04 
02-04 
04-06 
04-06 
04-06 
00-02 
00-02 
15-20 
20-30 
30-40 
30-40 
30-40 
30-40 
40-60 
40-80 
40-80 
40-60 
30-40 
40-60 
40-60 
40-60 
40-60 
40-60 
40-80 
30-40 
40-60 
40-60 
40-60 
40-80 
80-99 
60-99 
60-99 
40-60 
40-80 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
30-40 

Structure rate of loading should be considered in choosing which strength parameters to use for design. 

Drained and undrained parameters must not be combined as such combination will result in significant overprediction of in situ shear strength. 



STRATIGRAPHICS Evaluated Propert ies Using Global Database 
PROJECT NAME:WCP Site 
PROJECT NUr/IBER:00-120-080 
DATE: 7-24-2000 TIME:09:23:10.54 
SOUNDING NUMBER:CP-001 

Evaluated Soil Type 

Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to silty sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Medium dense. Sand to silty sand 
Medium dense. Sand to silty sand 
Medium dense, Silty sand to sandy silt 
Dense, Sandy gravel to gravelly sand 
Dense, Sand to silty sand 
Very dense. Gravelly silty sand to clayey gravelly s 
Hard, Gravelly clayey sand to gravelly sandy silt 
Very dense. Gravelly siHy sand to clayey gravelly s 
Haid, Gravelly clayey sand to gravelly sandy silt 
Very dense. Gravelly silty sand to clayey gravelly s 
Very dense. Gravelly silty sand to clayey gravelly s 
Very dense. Gravelly silty sand to clayey gravelly s 
Very dense. Gravelly silty sand to clayey gravelly s 
Very dense. Gravelly s i l ^ sand to clayey gravelly s 
Very dense, SiKy sand to sandy silt 
Dense, Silty sand to sandy siH 
Very dense, Silty sand to sandy silt 
Very dense. Gravelly silty sand to clayey gravelly s 
Very dense, Silty sand to sandy siK 
Very dense. Gravelly silty sand to clayey gravelly s 
Very dense, Sandy gravel to silty gravelly sand 

Indicates lightty overconsolldated soil 
' Indicates heavily overconsolldated or cemented soil 

Page 2 

Depth 
(ft) 

25 5 
28 0 
265 
27 0 
27.5 
28.0 
28.5 
200 
295 
300 
305 
310 
315 
320 
32 5 
33 0 
335 
34.0 
345 
350 
355 
360 
36.5 
37 0 
37.5 
380 
38.5 
39 0 
395 
40 0 

Cone 

M 
1852 
1932 
1B7.7 
186 6 
187.8 
197 8 
2027 
196 2 
190.1 
152 6 
135 2 
79 3 

267.4 
183 5 
199 9 
1915 
191.7 
187.3 
2191 
2517 
234.6 
192 5 
226.1 
103 4 
86.8 

206 3 
3435 
1117 
2727 
478 8 

Nomi 
Cone 

(tsf) 

1025 
2001 
2041 
1920 
1925 
2020 
208 4 
1991 
1923 
1538 
1358 
79 4 

2670 
182 7 
198 4 
189.5 
189.1 
1842 
214 8 
2461 
228.8 
187.2 
219 2 

99.9 
83.7 

198.3 
329.3 
106 8 
2601 
453.4 

(tsO 

1.46 
1.62 
1.81 
1.60 
167 
1.76 
1.73 
1.80 
1.73 
172 
1.15 
179 
091 
3.82 
550 
860 
633 
6.90 
5 81 
7 61 
8.32 
4.88 
4.83 
4 55 
2 71 
6.09 
940 
5 52 
9 52 

1102 

Averaged 
Fnction Soil 

Ratio Conductivity 

W 
0.8 
0 8 
0.8 
0.8 
0.9 
0.9 
0.0 
0.9 
0.9 
0 9 
0 8 
1 4 
0.4 
14 
2 8 
3 3 
3 2 
3 5 
2 6 
2 5 
2 7 
2 5 
2 5 
2 7 
2 1 
1.9 
2 8 
2 6 
2 1 
19 

(uS/om) 

2920 
3516 
3945 
4440 
4691 
5293 
5491 
5842 
5961 
6192 
6384 
6473 
5541 
3566 
2614 
2702 
1652 
2318 
2171 
2077 
2563 
1865 
1333 
1386 
1265 
1067 
1081 
1132 
978 
N/A 

Drained 
Friction 

Angle 
(deg) 

42-48 
42-46 
42-16 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
40-42 
4042 
37-40 

+46 
40-42 
37-40 

38-37 

37-40 
37-40 
37-40 
37-40 
37-40 
38-37 
37-40 
40-42 
37-40 
36-37 
4042 
42-46 

Relative 
Density 

(») 
60-60 
6O80 
6O80 
6O80 
6O80 
6O80 
60-80 
60-80 
6O80 
4O60 
4060 
4060 
6O80 
6O80 
+100 

+100 

+100 
+100 
+100 
+100 
+100 

8O100 
6O80 

8O100 
+100 

8O100 
8O100 

+100 

Undrained 
Shear 

Nc Strangtti 

(M 

33 11.49 

33 11.23 

Undrained 
Urge 
Strain 
Shear 

StrengUi 
(ksf) 

13.19 

1380 

SPT 
(N) 

38-58 
39-58 
39-58 
39-58 
39-59 
39-59 
39.59 
39-59 
40-59 
30-40 
30-40 
20-30 
40-60 
40-60 

+ 101 
+ 101 
+ 101 
+ 102 
+ 102 
+ 102 
+ 103 
+ 103 
+ 103 

41-62 
21-31 

62-103 
+ 104 

42-63 
+ 105 
+ 105 

NORM 
SPT 
( N i l 

40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
30-40 
30-40 
20-30 
40-60 
40-60 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 

40-60 
20-30 
60-99 
+ 100 

40-60 
+ 100 
+ 10O 

Mixed soils containing both granular and fine grained particles (e.g. clayey sands) may undergo partial drained failure during CPT. 
Both undrained and drained parameters can be estimated for these soils. 

Structure rate of loading should be considered In choosing which strength parameters to use for design. 
Drained and undrained parameters must not be combined as such combination will result In significant overprediction of in situ shear strength. 



CPT-EC-UVF LOG 

FRICTION RATIO 

ca 0 
CONE END BEARING RESISTANCE 

SSQ 600 
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UVF 
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PROJECT NAMEWCP Site 
PROJECT NUMBER.0O12O0e0 STRATIGRAPHICS DATE 7-24-2000 TIMEI 0.36 16 29 

SOUNDING NUMBERCP-002 



STRATIGRAPHICS Evaluated Propert ies Using Global Database 

PROJECT NAME:WCP Site 

PROJECT NUMBER:00-120-080 

DATE: 7-24-2000 TIME:10:36:16.29 

SOUNDING NUMBER:CP-002 

Evaluated Soil Type 

Dense, Sand to silty sand 
Medium dense. Sand to silty sand 
Medium dense. Sand to silty sand 
Loose, Sand to silty sand 
Medium dense. Sand to silty sand 
Loose, Sand to silty sand 
Loose, Sand to silty sand 
Medium dense. Sand to silty sand 
Medium dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to sifty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Medium dense, Sand to silty sand 
Dense, Sand to silty sand 
Medium dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Medium dense. Sand to silty sand 
Medium dense. Sand to siHy sand 
Dense, Sand to silty sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to sIKy sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 

Pagel 

Deptti 
(ft) 

1.0 
1.5 
2 0 
2 5 
3 0 
3 5 
4 0 
4 5 
5 0 
5 5 
6.0 
6 5 
7 0 
7.5 
8 0 
8.5 
9 0 
9.5 

10 0 
105 
110 
115 
120 
125 
130 
135 
14 0 
145 
150 
15 5 
16 0 
16 5 
17 0 
17 5 
18 0 
18 5 
19.0 
19.5 
20 0 
20 5 
21.0 
215 
220 
22.5 
23 0 
23,5 
24 0 
24 5 
250 

Cone 
(tsf) 

127.2 
89.3 
620 
412 
44.8 
413 
386 
73 6 
981 

1521 
194.6 
156 9 
164 6 
2024 
177 7 
166.3 
1821 
179 3 
221.5 
225.0 
224 0 
169 5 
143 8 
145.4 
1511 
209 2 
1724 
187.5 
1853 
154 6 
116 8 
128 7 
1954 
2761 
268.1 
2626 
2623 
2428 
2293 
2237 
2385 
242 2 
215 2 
220 5 
2336 
236 8 
230 8 
258 4 
238 4 

Nonn 
Cone 

(tsf) 

205 0 
136.0 
90.5 
582 
615 
55.9 
51.7 
076 

128 6 
197.6 
250.4 
2001 
2081 
253 8 
2211 
205.4 
223.1 
218.1 
267 7 
2701 
267 2 
2009 
169 4 
170 2 
175 9 
2421 
198.4 
214 7 
2110 
175,1 
1317 
144 3 
218 0 
306 6 
296 5 
289 2 
287.4 
284.8 
249.0 
241.8 
256.6 
259 7 
2298 
234.6 
247.6 
249.7 
242 6 
270 7 
248 8 

Friction 
(tsO 

0.87 
108 
0.38 
0.28 
0.37 
0 31 
0.32 
063 
0 63 
133 
1.59 
1.18 
0 91 
1.63 
1.27 
1,45 
143 
1.65 
174 
1.77 
171 
156 
123 
118 
1.35 
1.70 
130 
1.57 
162 
1,38 
120 
1.18 
1.64 
273 
253 
290 
275 
263 
230 
206 
245 
233 
217 
205 
228 
1.96 
2 42 
2 83 
268 

Averaged 
Friction Soil 

Ratio Conductivity 

(») 
0 9 
0 9 
0,5 
0 6 
0.8 
0.7 
0 6 
0.7 
0.8 
0 7 
0.9 
0 7 
0.5 
0.9 
0 7 
0.8 
0 6 
0.9 
0 6 
0.8 
0.8 
0.8 
0.6 
0 8 
0.7 
0.9 
0.8 
0 8 
0.9 
0 8 
0 9 
0 8 
0 7 
1 0 
1.0 
1,1 
1,0 
1.0 
1.0 
0 9 
10 
1.0 
0 9 
0 9 
10 
0 8 
1.0 
11 
1.1 

(uS/cm) 

679 
713 

2729 
13112 
2068 
3432 

621 
593 
565 
601 
558 
485 
552 
638 
672 
643 
663 
582 
586 
649 
684 
631 
608 
843 
633 
751 
654 
659 
679 
663 
672 
706 
848 

1035 
1100 
1222 
1333 
1312 
1227 
1250 
1381 
1336 
1397 
1512 
1681 
1817 
2000 
2360 
2694 

Drained 
Fricbon 

Angle 
(deg) 

42-46 
40-42 
40-42 
37-40 
37-40 
37-40 
37-40 
40-42 
4042 
42-46 
42-46 
42-48 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-48 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
40-42 
40-42 
42-46 
42-46 
42-46 
42-46 
42-48 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 
42-46 

Undrained 
Large 

Undrained Strain 
Relative Shear Shear 
Density Nc Strength Staengtti SPT 

(%) (ksO (teO (N) 

flOflO 
4O60 
40ffi) 
2O40 
40-60 
2040 
2O40 
4 0 ^ 
4O60 
8O80 
floao 
60-80 
8O80 
60-60 
6O80 
60-80 
6080 
6060 
6O80 
6O80 
6O80 
60-80 
4O60 
6O80 
4O60 
6O80 
6O80 
6O80 
60-80 
fi(VflO 
40-60 
40-60 
6O60 
8O80 
6OS0 
6O80 
60-80 
6O80 
6080 
6O80 
6O80 
8O80 
60-80 
60-80 
6O80 
60-80 
6O80 
6O80 
6O80 

25-37 
20-
10-
04-
07-
04-
04-
15-
15 
31 
31 
31 
32 
32 
32 
32 
33 
33 
33 
33 
34 
34 
34 
34 
34 
35 
35 
35 
35 
35 
27 
27 
36 
54 
54 
55 
55 
55 
37 
37 
56 
37 
37 
38 
38 
38 
38 
57 
57 

26 
14 
07 
11 
07 
07 
23 
23 
48 
47 
47 
47 
48 
48 
49 
49 
49 
50 
50 
50 
51 
51 
51 
52 
52 
52 
52 
53 
53 
35 
38 
54 

-89 
-90 
.00 
-90 
-91 
•55 
•55 
•92 
• 56 
• 58 
• 56 
.57 
-57 
-57 
-95 
-05 

NORM 
SPT 
(Nil 

40-60 
30-
15-
06-
10-
06-
06-
20-
20 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
30 
30 
40 
60 
60 
60 
60 
60 
40 
40 
60 
40 
40 
40 
40 
40 
40 
60 
60 

40 
20 
10 
15 
10 
10 
30 
30 
60 
60 
60 
60 
60 
60 
60 
80 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
40 
40 
60 
99 
99 
99 

• 99 
99 

• 60 
60 

•99 
-60 
-60 
-60 
-60 
.60 
-60 
-99 
-99 

* Indicates lightly overconsolldated soil 

* * Indicates heavily overconsolldated or cemented soil 

Mixed soils containing both granular and fine grained particles (e.g. clayey sands) may undergo partial drained failure during CPT. 

Both undrained and drained parameters can be estimated for these soils. 

Structure rate of loading should be considered in choosing which strength parameters to use for design. 

Drained and undrained parameters must not be combined as such combination will result In significant overprediction of in situ shear strength. 



STRATIGRAPHICS Evaluated Propert ies Using Global Database 
PROJECT NAME:WCP Site 
PROJECT NUMBER:0O.120-080 
DATE: 7-24-2000 TIME:10:36:16.29 
SOUNDING NUMBER:CP-002 

Evaluated Soil Type 

Dense, Sand to silty sand 
Dense, Sand to sitty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Very dense. Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Very dense, Silty sand to sandy sitt 
Hard, Gravelly sandy clay to graveliy silty clay ** 
Hard, Gravelly clayey sand to gravelly sandy sitt 
Very dense. Gravelly sitty sand to clayey gravelly s 
Hard, Gravelly sandy clay to gravelly s i l ^ clay ** 
Very dense. Gravelly silty sand to clayey gravelly s 
Very dense. Gravelly s i l ^ sand to clayey gravelly s 
Very dense. Gravelly silty sand to dayey gravelly s 
Very dense. Gravelly sitty sand to clayey gravelly s 
Very dense. Gravelly sitty sand to clayey gravelly s 
Very dense, Gravelly sitty sand to clayey gravelly s 
Very dense. Gravelly sitty sand to clayey gravelly s 
Very dense. Gravelly s l l ^ sand to clayey gravelly s 
Haid, Sandy sitt to sandy clay 
Hani, Sandy sIR to sandy clay 
Hani, Gravelly sandy clay to gravelly sitty clay ** 
Hard, Sandy sitt to sandy clay 
Hard, Sandy sitt to sandy clay 

Indicates lightly overconsolldated soil 
' Indicates heavily overconsolldated or cemented soil 

Page 2 

Depth 

m 
25 5 
26 0 
26.5 
27.0 
27.5 
28.0 
28.5 
290 
29.5 
300 
305 
31.0 
31.5 
320 
325 
330 
335 
34.0 
345 
350 
35.5 
36 0 
365 
37 0 
375 
380 
38 5 
39 0 
395 

Cone 
(tsf) 

234.3 
2220 
218 2 
205.2 
214 9 
202 0 
225 6 
238.9 
262.5 
349.4 
344.2 
109 0 
99 2 

1176 
199.2 
102 5 
129 8 
428.5 
663.9 
298.4 
329.2 
4150 
381.4 
269 6 

89 6 
74.3 
72.6 
711 
73 8 

Noon 
Cone 

(W) 

243 7 
2300 
225.3 
211.1 
220.3 
208.4 
2297 
240 4 
2655 
352.3 
345.9 
100,2 
99,0 

1170 
197,7 
101,4 
128 0 
421,4 
651,0 
291.7 
320.9 
4034 
3503 
260.6 

864 
715 
69.6 
68.0 
703 

Friction 
(tsf) 

252 
242 
238 
223 
226 
228 
259 
298 
3 91 
Z52 
261 
575 
4 48 
4.95 
538 
767 
614 

1515 
15.16 
1292 
11.53 
1425 
11.10 
769 
4,31 
288 
285 
247 
260 

Averaged 
Friction Soil 

Ratio Conductivity 

(%) 
1.1 
1.1 
1 1 
1.0 
1,1 
1,1 
1 1 
1,2 
1 3 
0 8 
0,8 
2 8 
4 0 
3 8 
3 0 
4 0 
2 0 
2 5 
2 5 
2 7 
3 0 
3 6 
2,8 
2 5 
2 8 
3 6 
3 8 
3.4 
3.2 

(uS/cm) 

3005 
3390 
3717 
4008 
4417 
4640 
4887 
SORS 
5126 
3469 
3856 
3099 
2701 
2379 
2 1 5 4 
1890 
1745 
1815 
2026 
2175 
1783 
1487 
1038 
880 
972 
032 
871 
819 
771 

Drained 
Friction 

Angle 
(deg) 

42-46 
42-48 
42-46 
42-46 
42-46 
42-46 
42-48 
4248 
4246 
4246 
4246 
38-37 

36-37 

36-37 
4042 
4042 
3740 
3740 
27-31 
3740 
3740 

Relative 
Density 

(%) 
60-80 
6O80 
6O80 
60-50 
60-60 
60-80 
6O80 
6O80 

8O100 
60-80 
60-80 

8O100 

+100 

+100 
+100 
+100 
+100 
+100 
+100 
+100 
+100 

Nc 

30 
30 

30 

30 
30 
30 
25 
25 

Undrained 
Shear 

Strengtti 
(ksf) 

6 49 
7.71 

6.70 

582 
4 80 
4.68 
550 
5.71 

Undrained 
Large 
Strain 
Shear 

Strengtti 
(ksO 

8.98 
990 

15.34 

8 61 
5.76 
570 
4.64 
5.20 

SPT 
(N) 

38-58 
39-58 
39-58 
39-56 
39-59 
39-59 
39-59 
59-98 
59-98 
80-98 
60-99 
40-60 
60-99 

+ 100 
+ 101 

61-100 
61-100 

+ 102 
+ 102 
+ 102 
+ 103 
+ 103 
+ 103 
+ 103 

41-62 
42-62 
42-63 
31-42 
31-42 

NORM 
SPT 

(Nn 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
60-99 
60-99 
80-99 
60-99 
40-60 
60-99 
+ 100 
+ 100 

60-99 
60-99 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
40-60 
40-60 
40-80 
30-40 
30-40 

Mixed soils containing both granular and fine grained particles (e.g. clayey sands) may undergo partial drained failure during CPT. 
Both undrained and drained parameters can be estimated for these soils. 

Structure rate of loading should be considered in choosing which strength parameters to use for design. 
Drained and undrained parameters must not be combined as such combination will result In significant overprediction of in situ shear strength. 



CPT-EC-UVF LOG 

FRICTION RATIO 

8 (*) 0 

CONE END BEARING RESISTANCE 
600 

SOIL ELECTOICAL CONDUCTIVITY UVF 
(uS/em) 8000 (milliVolts) 100 

1000 

PROJECT NAMEWCP Site 
PROJECT NUMBER 00120-080 STRATIGRAPHICS DATE 7-24-2000 TIME12 17:24.79 

SOUNDING NUMBER CP-004 



STRATIGRAPHICS Evaluated Properties Using Global Database 
PROJECT NAME:WCP Site 
PROJECT NUMBER:00-120-080 
DATE: 7-24-2000 T1ME:12:17:24.79 
SOUNDING NUMBER:CP-004 

Depth 
(ft) 

1.0 
1 5 
2.0 
2 5 
3 0 
3.5 
4 0 
4.5 
5.0 
5.5 
6.0 
6 5 
7.0 
7.5 
8.0 
8.5 
9 0 
9.5 

10.0 
105 
11.0 
11.5 
120 
125 
130 
13.5 
14.0 
145 
15.0 
155 
16 0 
16.5 
17.0 
17.5 
180 
18.5 
19.0 
19.5 
200 
20.5 
21.0 
215 
220 
225 
23.0 
23 5 
24 0 
24 5 
250 

Cone 
(tsO 

1220 
1226 
126.6 
157.6 
1541 
150.5 
144 2 
192,5 
196 7 
1027 
172 5 
153,5 
200,8 
2002 
167,8 
104 0 
118.3 

87.6 
1432 
198.1 
150.6 
245 7 
3005 
245.8 
274 0 
251.3 
238.5 
243 9 
257 8 
220 3 
204 5 
2213 
2299 
206 4 
194 4 
2016 

Norm 
Cone 

(tsO 

1529 
1525 
156.3 
193 2 
187 6 
1819 
173.0 
229 6 
2354 
227.0 
202 0 
178.7 
2324 
230.4 
1821 
220.9 
1341 

98.7 
160.6 
221.1 
167.3 
271.7 
330.7 
269 3 
298.6 
273 0 
257.9 
262 6 
276 5 
235 3 
217.8 
2345 
2427 
217 0 
2037 
210 4 

Friction 
(tsf) 

0.84 
0.90 
0.89 
1.05 
1.07 
1.00 
0.60 
1.38 
1.65 
1.37 
1.28 
1.25 
1.32 
147 
1.31 
1.64 
1.52 
095 
1.12 
139 
1.66 
262 
3.00 
263 
2.66 
236 
1.84 
224 
211 
2.20 
1.64 
1.84 
201 
174 
1.72 
1.88 

Averaged 
Friction Soil 

Ratio Conductivtty 

(*) 

0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.5 
0.7 
0 6 
0.7 
0.7 
0.7 
0.6 
0.7 
0.7 
0 9 
0 9 
0.8 
0.7 
0 8 
0 8 
0.9 
1.0 
1.0 
1.0 
0.8 
0.8 
0.9 
0.8 
0.9 
0.6 
0.8 
0 0 
0.8 
0.9 
0 8 

(uS/cm) 

473 
404 
517 
524 
467 
394 
447 
499 
602 
577 
566 
486 
S55 
640 
587 
603 
578 
539 
643 
623 
608 
795 
974 
841 

1127 
1072 
1061 
1160 
1149 
1146 
1216 
1353 
1434 
1641 
2UU1 
2388 

Evaluated Soil Type 

Medium dense, Sand to sitty sand 
Medium dense, Sandtosiltysand 
Medium dense. Sand to silty sand 
Dense, Sand to sitty sand 
Dense, Sand to silty sand 
Medium dense. Sand to sitty sand 
Medium dense. Sand to silty sand 
Dense, Sand to sitty sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to sitty sand 
Dense, Sand to silty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Medium dense. Sand to sitty sand 
Medium dense. Sand to s i l ^ sand 
Medium dense. Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to sitty sand 
Very dense. Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to s l l ^ sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 

Drained 
Fricbon 

Angle 
(deg) 

4246 
42-48 
4246 
4246 
42-48 
4246 
4246 
4246 
4246 
4246 
4246 
4246 
4246 
42-46 
42-46 
4246 
4042 
4042 
4246 
4246 
42-48 
42-46 
4248 
4246 
42-48 
4246 
4246 
4248 
4246 
4248 
4248 
42-46 
4246 
4246 
4246 
4246 

Relative 
Denstty Nc 

(») 

4O«0 
40-60 
4O60 
6O80 
6O80 
4080 
4O60 
6O80 
60-80 
6080 
6O80 
6O80 
6O80 
60-80 
6O80 
6080 
4O60 
4O60 
4060 
6060 
80-80 
6O80 

8O100 
60-80 
60-80 
6O80 
6O80 
60-80 
6O80 
60-80 
6O80 
6O80 
60-80 
6080 
6OS0 
6O80 

Undrained 
Large 

Undrained Strain 
Shear Shear 

Sti'engtti Stiengtti SPT 
(ksl) (ksO (N) 

24-32 
24-32 
24-32 
33.49 
33-49 
33-50 
25-33 
34-50 
34-51 
34-51 
34-51 
34-52 
35-52 
35-52 
35-52 
35.53 
26-35 
18-27 
27-38 
36-54 
38-54 
54-90 
55-00 
55-90 
55-91 
55-91 
37-55 
37-56 
37-56 
37-58 
38-58 
38-57 
38-57 
38-57 
38-57 
38-57 

NORM 
SPT 
( N i l 

30-40 
30-40 
30-40 
40-60 
40-60 
40-60 
30 -40 
40-60 
40-60 
40-80 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
30-40 
20-30 
30-40 
40-60 
40-60 
60-99 
60-99 
60-89 
60-09 
60-88 
40 .60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 

* Indicates lightly overconsolldated soil 
** Indicates heavily overconsolldated or cemented soil 

Mixed soils containing both granular and fine grained particles (e.g. clayey sands) may undergo partial drained failure during CPT. 
Both undrained and drained parameters can be estimated for these soils. 

Structure rate of loading should be considered In choosing which strength parameters to use for design. 
Drained and undrained parameters must not be combined as such combination will result In significant overprediction of In situ shear strength. 



STRATIGRAPHICS Evaluated Propert ies Using Global Database 
PROJECT NAME:WCP Site 
PROJECT NUMBER:00-120-080 
DATE: 7-24-2000 TIME:12:17:24.79 
SOUNDING NUMBER:CP.004 

Evaluated Soil Type 

Dense, Sand to silty sand 
Dense, Sand to silty sand 
Dense, Sand to sitty sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to s l l ^ sand 
Dense, Sand to sitty sand 
Dense, Sand to sitty sand 
Dense, Sand to s i l ^ sand 
Dense, Sand to silty sand 
Dense, Sand to silty sand 
Very dense. Gravelly sitty sand to clayey gravelly s 
Very dense. Sand to silty sand 
Very dense. Gravelly sitty sand to clayey gravelly s 
Hard, Gravelly clayey sand to gravelly sandy sitt 
Hard, Gravelly clayey sand to gravelly sandy sitt 
Very dense. Gravelly sitty sand to clayey gravelly s 
Very dense, Sandy gravel to silty gravelly sand 
Very dense. Gravelly silty sand to clayey gravelly s 
Very dense. Gravelly silty sand to clayey gravelly s 
Very dense. Gravelly sitty sand to clayey gravelly s 
Very dense. Gravelly sitty sand to clayey graveliy s 
Very dense. Gravelly silty sand to clayey gravelly s 
Very dense. Gravelly silty sand to clayey gravelly s 
Very dense. Gravelly silty sand to clayey gravelly s 
Hard, Gravelly clayey sand to gravelly sandy sitt 
Hard, Sandy sitt to sandy day 
Hani, Sandy sitt to sandy clay 
Haid, Sandy sitt to sandy clay 
Hard, Sandy sitt to sandy clay 
Hard, Sandy sitt to sandy day 

Indicates lightly overconsolldated soil 
' Indicates heavily overconsolldated or cemented soil 

Page 2 

DepUi 
(ft) 

255 
26 0 
26.5 
270 
27 5 
28.0 
28.5 
290 
295 
300 
305 
310 
315 
32 0 
32 5 
33 0 
335 
340 
34.5 
35.0 
355 
360 
36 5 
37.0 
37.5 
380 
38.5 
390 
395 
40 0 

Cone 
(tsf) 

251.5 
238.5 
253 0 
2429 
207.7 
195.4 
2151 
217 5 
204.3 
1798 
297 6 
3625 
178 7 
166 0 
165.0 
236 9 
524.8 
486 5 
323 9 
4880 
292 5 
3726 
494 7 
354.7 
1155 
88 7 
87.3 
85 9 
60 8 
67 2 

Norm 
Cone 

m 
261.5 
247,1 
261.2 
249 9 
2129 
199,6 
2190 
220 7 
208,7 
1813 
299 0 
3631 
178 4 
1652 
1638 
2344 
517,7 
458.8 
317,6 
477,1 
285 2 
3622 
470,6 
342,9 
111,3 

83,3 
83,7 
82 2 
77,1 
639 

Fnction 
(tsO 

232 
239 
2 46 
214 
1,86 
1,81 
192 
214 
1,72 
185 
8,32 
5,97 
7.23 
871 
7.90 
8 93 
993 

11.73 
8.32 
919 
9 73 
9.74 

11.60 
11.63 
598 
285 
262 
244 
2 49 
305 

Averaged 
Friction Soil 

Ratio Conductivity 

(%) 
0 9 
1.0 
1.0 
0.0 
0.9 
0 9 
0.9 
1 0 
0 8 
0 9 
2 0 
14 
3 1 
3 7 
4 2 
2 4 
2 1 
2.5 
2 3 
2 3 
2 6 
2 6 
2 6 
2 8 
3.0 
2 9 
3.0 
2 8 
3 0 
3 0 

(uScm) 

2816 
3327 
3720 
4189 
4643 
5007 
5225 
5475 
5414 
5628 
5155 
7838 
3783 
3058 
2733 
2669 
2541 
2641 
2823 
2764 
2514 
2348 
1864 
1609 
1886 
1630 
1521 
1415 
1322 

N/A 

Drained 
Friction 

Angle 
(deg) 

42-48 
4248 
4246 
42-46 
4246 
4246 
4246 
4246 
42-46 
4246 
4042 
4246 
36-37 

3740 
4042 
4042 
4042 
4042 
3740 
3740 
4042 
4042 

Relative 
Denstty 

(*) 
6O80 
6O80 
6O80 
60-80 
6O80 
6O80 
60-80 
60-80 
6O80 
6O80 
+100 

8O100 
+100 

+100 
+100 
+100 
+100 
+100 
+100 
+100 
+100 
+100 

Nc 

33 
33 

30 
30 
30 
30 
30 
25 

Undrained 
Shear 

Sbengtti 
(ksO 

9.94 
988 

7.55 
563 
5.67 
5 57 
5.23 
518 

Undrained 
Large 
Strain 
Shear 

S^ngth 
(ksf) 

13.42 
1580 

11.98 
5,70 
5 24 
488 
4 97 
6,10 

SPT 
(N) 

38-58 
39-58 
58-96 
39-58 
39-59 
39-59 
39-59 
39-59 
40-59 
40-60 

+ 100 
+ 100 
+ 100 
+ 100 
+ 101 
+ 101 
+ 101 
+ 102 
+ 102 
+ 102 
+ 103 
+ 103 
+ 103 
+ 103 

41-82 
42-62 
42-63 
31-42 
31-42 
21-32 

NORM 
SPT 
(Nil 

40-60 
40-80 
60-99 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
+ 100 
40-60 
40-60 
40-60 
30-40 
30-40 
20-30 

Mixed soils containing both granular and fine grained particles (e.g. clayey sands) may undergo partial drained failure during CPT. 
Both undrained and drained parametere can be estimated for these soils. 

Structure rate of loading should be considered in choosing which strength parametere to use for design. 
Drained and undrained parametere must not be combined as such combination will result in significant overprediction of in situ shear strength. 
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A1.0 EVALUATION OF GEOTECHNICAL PARAMETERS 
CPT data have been correlated with soil type, drained friction angle, undrained shear strength, relative density, 
and equivalent SPT blowcounts, among others. Correlations have been developed by comparing CPT results to 
laboratory tests on drilled samples and to other in situ tests, such as vane and pressuremeter. Laboratory CP"^ 
testing on large scale samples of known composition and classical bearing capacity and cavity expansion thee 
have also been used. Site specific information, where available, can be used to fine tune correlations. 

A two parameter correlation scheme has proved useful for CPT data interpretation. Geotechnical 
properties often exhibit well defined trends when plotted against the logarithm of the CPT cone end bearing 
resistance and friction ratio. For Instance, increased grain size increases cone end bearing resistance, while 
increased plasticity and compressibility increases friction ratio. A generalized chart illustrating these and other 
trends is presented in Figure A2. An extensive discussion of CPT data evaluation is presented in Douglas and 
Olsen, 1981. 
A1.1 CPT Soil Behavior Types CPT soil behavior type correlations have been developed from geotechnical 
theory and comparisons of borehole data with CPT data (Douglas and Olsen, 1981). The CPT soil behavior 
type tabulations are indicative of the response of the soil to the large shear deformations imposed on the soil 
during penetrometer advance. Soil shear response is not entirely controlled by grain size distribution. However, 
It has been found that soil types correlated with CPT generally agree with classifications based on soil grain size 
distribution methods such as the Unified Soil Classification System (USCS). A generalized soil classification 
chart is presented in Figure A3. 
A1.2 CPT Relative Density Relative densities of granular soils are correlated with CPT data on the basis of 
laboratory CPT on large scale samples of known composition (Schmertmann, 1978, and Villet and Mitchell, 
1981). The effect of soil fines content has been empirically accounted for by extrapolating trends in the two 
parameter correlation model (Douglas and Strutynsky, 1984). A generalized relative density chart is presented 
in Figure A4. 
A1.3 CPT Drained Static Strength Drained friction angles have been correlated with CPT results on the basis of 
CPT soundings and laboratory tests on drilled samples, and on theoretical analyses of the cone end bearing 
capacity problem (Schmertmann, 1978, Durgunoglu and Mitchell, 1974, and Villet and Mitchell, 1981). The 
effect of soil fines content on friction angles has been accounted for by extrapolating trends in the two 
parameter correlation model, as was done for the relative density correlation. A generalized drained friction 
angle chart is also presented in Figure A4. 
A1.4 CPT Undrained Static Strength The correlation between CPT data and undrained shear strength has been 
extensively studied (Douglas and others, 1984, Lunne and others, 1976, Sanglerat, 1972, and Schmertmann, 
1978). The following bearing capacity equation is used for computing undrained shear strength from CPT data: 
qu = (Su * Nc) + Sv (Eq. A1); where: qu = ultimate bearing capacity; Su = undrained shear strength; Nc = a 
dimensionless bearing capacity factor; and Sv = the estimated total vertical stress. By setting qu equal to 
the cone end bearing resistance, qc, and rearranging the equation, a value of the undrained shear strength can 
be as: Su = (qc - Sv)/Nc (Eq. A2). 

The primary difficulty in using this equation has been the selection of Nc applicable to cone penetration 
in a particular soil. Bearing capacity and cavity expansion theory and other in situ and laboratory test results 
performed adjacent to CPT soundings have been used to calculate Nc values. These Nc values have ranged 
from 5 to over 25, but are most often between about 12 and 20. Higher Nc values are typically associated with 
overconsolldated clays and lower plasticity clays and clayey silts. 

A compilation of Nc values as a function of cone end bearing resistance and friction ratio is presented in 
Figure A5. This figure was developed from comparisons of CPT to results of laboratory consolidated-undrained 
(CU) strength tests. This is important to note as undrained shear strength is not a unique property of a soil - it is 
test type and stress path dependent. 
Many design methodologies are based on a particular strength test on a particular type of sample. These 
semi-empirical design methods are successfully used by experienced designers. Engineering judgment must be 
applied in using the results of any type of testing - whether in situ or laboratory - to assure both adequate safety 
and design economy. 
High Strain. Remolded Strength Another measure of the in situ undrained shear strength is provided by the 
CPT friction sleeve resistance. The friction sleeve interacts with soil that has already undergone bearing 
capacity failure induced by the tip of the penetrometer. Thus, the friction sleeve resistance is a measure of soil 
large strain, remolded strength. The ratio between strengths calculated from the cone end bearing and from the 
friction sleeve is indicative of soil sensitivity. 



A2 
In moderately to highly overconsolldated, non-sensitive clays, friction sleeve resistances can indicate higher 
strengths than those calculated using the cone end bearing resistance. This often reflects the dilative (strain 

rdening) nature of shear failure in overconsolldated soils. Engineering judgment must be applied in deciding 
..nich strain level, and thus which strength, is representative for the particular design problem to be solved. 
A1.5 Equivalent SPT Blowcount N-Values An equivalent SPT blowcount can be correlated with CPT data by 
using a mathematical model of the SPT procedure and soil resistances measured during CPT (Douglas and 
Olsen, 1981). This procedure has been checked by comparison to actual SPT results at various sites 
throughout the worid (Douglas and others, 1981, Douglas and Strutynsky, 1984, and Olsen and Fanr, 1986) with 
generally good results. 

The particular SPT equipment used to develop the CPT-SPT correlation chart (Figure A6) consisted of a 
SPT trip hammer system. This SPT hammer is characterized by reasonably repeatable, measured hammer 
input energy efficiencies of about 60 to 70% (Douglas and Strutynsky, 1984). This hammer input energy level is 
similar to that recommended (Seed and others, 1984) as the "standard" Standard Penetration Test input energy. 
SPT results are both equipment and operator dependent. SPT hammer efficiencies have been measured to 
range from 35 to over 90% of the theoretical 4200 in-lbs (30 inch height of fall, 140 lbs hammer) SPT input 
energy. Variable SPT input energy results in variable blowcounts (Douglas and Strutynsky, 1984, Seed and 
others, 1984). This problem of non-uniform input energy during SPT provides a limitation for quantitative design 
purposes. 

The approach of using the extensive SPT data base, in addition to the CPT data base, by performing 
CPT and then deriving equivalent SPT blowcount N-values, typically results in higher quality site information. 
This is because CPT is continuous, has higher resolution, is less expensive, and is much more consistent and 
repeatable than SPT. The chart that was used for correlating CPT to SPT for this study is presented in Figure 
A6. After determining the overburden normalized equivalent SPT N'-value, the equivalent SPT blowcount 
N-value was calculated by dividing the overburden normalized value by the overburden normalization factor CN, 
as defined in Eq. A3. 

The equivalent SPT N-values reflect the higher resolution of the CPT measurements as compared to 
actual SPT. Performance of actual SPT includes averaging of soil resistance over about a 24 inch interval (18 

".h sampler embedment and 2 to 3 sampler diameters ahead of the sampler). Equivalent SPT values 
^rrelated with CPT data have a resolution of about six inches. Rather than coarsen the 6 inch resolution 

equivalent SPT N-value to fit a 24 inch resolution actual SPT N-value, interpreted values are based on point by 
point CPT data. These high resolution, equivalent SPT values should be more useful for design purposes, 
especially in interiayered deposits, where thin, weak soil seams cannot be adequately characterized by actual 
SPT blowcount methods. The high resolution equivalent SPT values and actual SPT measurements should be 
similar in thick homogeneous strata. 

Discrepancies between CPT equivalent SPT N-values and actual, measured SPT N-values are often 
due to inconsistencies in the performance of actual SPT. Poor fit of CPT equivalent and actual SPT in weak 
soils with very low blowcounts (0 to 3) can be due to limited accuracy of high capacity CPT loadcells used at the 
extreme low end of their range, but are more likely caused by extensive borehole disturbance in easily disturbed 
soil, and set of the SPT sampler under the self-weight of the hammer and drillrods. Discrepancies between 
equivalent and actual SPT values in very dense or hard soils with high blowcounts, especially in gravelly soils, 
can be due to both erratic penetrometer or SPT sampler interaction with large soil particles, and basic 
differences in modes of penetration of the two techniques. Indications of very weak soils, using any method, 
should strongly encourage additional testing, including undisturbed sampling and sophisticated laboratory 
testing. 

A2.0 OVERBURDEN PRESSURE NORMALIZATION 
Overburden normalization of CPT data for correlation purposes is necessary in order to remove the effects of 
increasing confining pressure with depth on measured results. Cone end bearing resistances can be 
normalized to an effective vertical overburden pressure of 1 TSF by using the following equations: qcl = qc * 
CN (Eq. A3); and CN = 1.0 - 0.5 * log (Sv') (Eq. A4); where: qcl is the overburden normalized cone end 
bearing resistance, in TSF; qc is the measured cone resistance, in TSF; CN is the overburden normalization 
factor; and Sv' is the effective vertical overburden stress in TSF. 

•erburden normalization curves are variable (Douglas and Martin, 1980). Most were developed using 
joratory CPT and SPT on large scale samples of clean sands, compacted at various relative densities and 

subjected to various overburden pressures. Application of laboratory results to natural soils may be limited. 
The CN presented in Equation A4 is similar to that proposed (Seed and others, 1977) for the effect of 
overburden on SPT blowcounts. 



A3 
The friction ratio is not normalized based on the assumption that overburden pressure affects friction sleeve and 
cone end bearing resistance similariy. Since the quantities are divided by each other to compute friction ratio, 
overburden effects should cancel. Some experience (Olsen and Farr, 1986) indicates that this assumption ma>' 
oversimplify actual conditions for deep soundings. The friction resistance may be less sensitive to overburden 
pressure than the cone end bearing resistance. Thus, in soundings deeper than about 100 ft, the friction ratio 
may gradually decrease with increased penetration, independent of any changes in soil conditions, other than 
overburden pressure. Due to the variability in overburden normalization curves, no specific correction for 
overburden pressure on friction ratio has been recommended or used for this study. For this study, effective 
stresses in Equation A4 were computed using assumed water tables and soil unit weights. 

A3.0 TEST DRAINAGE CONDITION 
The CPT loading rate is such that drained and undrained conditions exist during penetration of sands and clays, 
respectively. Partial drainage may occur in mixed soils. Lack of boundary drainage control during any in situ 
test complicates data analysis, especially in mixed soils, as both frictional and cohesive behavior can be 
exhibited during testing. 

CPTU piezometric data indicate that minor differences in cone end bearing and friction ratio response 
can correspond with major changes in pore water pressure response during the test (Douglas and others, 
1985). The complex volumetric strain field around the penetrometer (Davidson and Boghrat, 1983) precludes 
reliable geotechnical effective stress analysis of CPTU results in partially drained soil. 

Empirical estimates of either drained or undrained parameters can be made in soils composed of 
mixtures of granular and fine grained particles. These parameters must not be combined - they are to be used 
alternatively. Combination of the drained and undrained parameters for geotechnical analysis will result in 
significant overestimation of in situ shear strength. 

Structure rate of loading will help determine which geotechnical parameters, whether drained or 
undrained, should be appropriate for design use. Depending on project needs and extent of such soils at a site, 
geotechnical laboratory testing including CU tests with pore pressure measurements and consolidation tests will 
also be useful in assigning appropriate design parameters. Field instrumentation during construction using low 
volume change piezometers may be appropriate for some projects. 

A4.0 RECOMMENDED PRACTICES 
The STRATIGRAPHICS parameter evaluation program tracks the CPT data through a series of correlation 
charts. Figures A2 through A6. Parameters are computer evaluated and tabulated at discrete intervals. Some 
practices are recommended when reviewing tabulated data and correlated parameters: 

1) stratigraphic units should be defined on the basis of the continuous sounding logs and project 
requirements. The tabulations are then used to provide layer properties. Use of the tabulations 
without the review of the continuous sounding logs can lead to the choice of non-representative 
parameters, especially in interiayered deposits. It should be noted that taking discontinuous 
borehole soil samples also often provides a poor representation of subsurface conditions; 

2) CPT correlations have been developed using empiricism. The empirical data base is worid-wide, 
and includes decades of CPT experience. However, unique local conditions may differ from 
those in the global data base. Thus, the tabulations should be viewed as indicating trends rather 
than as the exact equivalent of specific laboratory tests performed under boundary and drainage 
controlled conditions; and 

3) while CPT suffers from none of the effects of sample disturbance as found during drilled 
investigations, boundary conditions are not well defined during any in situ test such as CPT. The 
derived parameters are not intended to replace appropriate drilling and undisturbed sampling, 
other in situ and laboratory testing, and use of engineering judgment. 

Review of CPT results and project requirements is used to define the need for additional infonmation. Zones 
delineated by CPT (or, in fact, any other test) providing low factors of safety should be further investigated. 
Select undisturbed sampling followed by geotechnical triaxial and consolidation testing may be indicated for low 
strength cohesive or partially drained mixed soil strata. Monitoring wells may be installed or groundwater 
samples taken in CPT(U) identified high permeability strata during geo-environmental investigations. Laboratory 
and other test results can then be extrapolated across the site based on CPT(U) defined stratigraphy. 
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APPENDIX B 

Excerpt from Baligh, M.M. and J. Levadoux, "Pore Pressure Dissipation After Cone Penetration," 
Department of Civil Engineering, Massachusetts Institute of Technology, Cambridge, Massachusetts 

1980. 

6.2.4 Evaluation of Ch (probe) 

At a given degree of consolidation, the predicted horizontal coefficient of consolidation Cr, (probe) is obtained 

from the expression 

Ch (probe) = R^T/t (6.2) 

where R is the radius of the cone shaft, t is the measured time to reach this degree of consolidation; and T is 

the time factor. Table 5.1 provides values of T for different probe types at various degrees of consolidation. 

An analytical method {equivalent to the graphical method described in Section 6.2.3} to check the 

validity of the prediction method consists of determining Ch at different dissipation stages, i.e., different u. 

Large differences between Ch at various degrees of consolidation indicate an inadequate initial distribution of 

excess pore pressure or significant coupling, or creep behavior. 

The estimated values of Ch (probe) at 50% dissipation can be used in foundation problems involving 

horizontal water flow due to unloading or reloading of clays above the maximum past pressure. For problems 

involving vertical water flow in the overconsolldated range, the vertical coefficient of consolidation, Cv(probe), 

can be estimated from the expression: 

&, (probe) = (kv/kh) Cn (probe) (6.3) 

where kv and kn are the vertical and horizontal coefficients of permeability, respectively. Reliable estimates or 

the in situ anisotropy of clays as expressed by the ratio k̂ /kv is difficult to detemnine in the laboratory because 

of the effects of sample size, sample disturbance,... etc. and is the subject of controversy (Rowe, 1972; 

Casagrande and Poulos, 1969). In situ tests to determine ktJK are almost nonexistent. Table 6.2 provides 

rough estimates of kh/kv for different clays. 

6.2.5 Prediction of kh (probe) 

Approximate estimates of the horizontal coefficient of permeability, kh (probe), can be obtained from the 

expression: 

kh (probe) = (gw/2.3Svo) * RR(probe) * Ch (probe) (6.4) 

where Svo is the initial vertical effective stress (kg/cm^); gw is the unit weight of water (=10-3 kg/cm^); and, 

RR(probe) is the recompression ratio during eariy stages of consolidation around the probe (50% dissipation, 

say). 

Results in both the upper and lower Boston Blue Clays indicate that: 

the average RR(probe) = IO-2 (6.5) 

and generally 0.5 * IO-2 < RR(probe) < 2 * lO-^ (6.6) 



B2 

6.2.6 Prediction of c,(NC) 

r foundation clays consolidated in the normally consolidated range, estimates of the coefficients of 

consolidation can be obtained from Ch (probe) by means of the expressions: 

Ch(NC)= (RR(probe)/CR) * Ch (probe) (6.7) 

for horizontal water flow, and 

Cv(NC) = (RR(probe)/CR) * (kv/kh) * Ch(probe) (6.8) 

for vertical water flow. 

The compression of ratio CR is the average slope of the strain vs. log effective stress plot in the 

appropriate effective stress range expected during consolidation of the foundation clay. Values of CR should 

be obtained from good quality samples carefully tested in the laboratory. Table 6.2 provides rough estimates 

of CR based on empirical correlation with index properties of various clays. 

Table 6.2 Empirical Correlation and Typical Properties of Clays 

1. Compression Ratio CR (from Ladd, 1973) 

CR = Cc/1+eo = slope of the strain vs. log stress curve 
eo = initial void ratio 
Co = virgin compression index = slope of e vs. log stress 
WL = liquid limit 
WN = natural water content 
Co = 0.009 (WL% -10%) Terzaghi and Peck (1967) 
Cc = 0.54 (eo - 0.35) Nishida (1958) 
Cc = 0.01 to 0.15 (WN%) M P M R (1958) 
Co = 0.6 (eo - 1) for eo < 6 
Co = 0.6 (eo - 1) for eo < 6 
Co = 0.85 (Oo - 2) for 6 < eo <14 Kapp, (1966) 

2. Anisotropic Permeability of Clays (from Ladd, 1976) 
Nature of Clay kh/kv 

1. No evidence of layering 1.2 +- 0.2 
2. Slight layering, e.g., sedimentary clays with occasional silt dustings 

to random lenses 2 to 5 
3. Varved clays in northeastern U.S. 10 +/-5 



APPENDIX C 

(NOT INCLUDED IN THIS REPORT) 



APPENDIX D 



GPS General Overview 

The Global Positioning System (GPS) may be viewed as continuous radio wave transmissions «-' 
extremely accurate (1 second in 30,000 to 300,000 years) timing signals from a constellation of ear. 
orbiting satellites (space vehicles - SV) to a receiver (station) on earth. The time delay from satellite 
transmission of the timing signal to its reception, along with the velocity of wave propagation (speed 
of light through the atmosphere) is used to calculate the distance from a satellite to the receiver 
(velocity * time = distance). Using spherical trigonometry with the calculated distance to at least 4 
different satellites, and knowing the precise orbital path of each satellite, the exact position (x, y, z 
coordinates or latitude, longitude and elevation) of the receiver can be calculated. Satellite orbital 
information Is transmitted along with timing signals from each satellite. 

There are three major sources of error in GPS measurements. First is an inadequate number 
of satellites - a minimum of 4 satellites is required for accurate x, y, and z positioning. Second Is 
errors in broadcast ephemeris, propagation errors through the ionosphere, and receiver clock biases 
and noise. The third is the intentional corruption of the civilian clear access/coarse acquisition (CA) 
GPS signal code performed by the US Department of Defense (DOD) for purposes of national 
defense. The CA signal code corruption is called selective availability {SA). 

The military (encrypted) portion of GPS has an autonomous accuracy of at least 18 meters 
horizontally and 30 meters vertically, adequate for the original purpose of GPS - targeting sites with 
nuclear weapons. With selective availability (SA) corruption of signals, the civilian (CA) portion of 
the GPS system has an autonomous accuracy of about 100 meters horizontally, and 160 meters 
vertically. Inexpensive, consumer receivers that only use CA code have this low level of accuracy. 

Intermediate cost GPS receivers are available that incorporate a second antenna which 
allows additional, non-GPS radio wave differential corrections to GPS, allowing horizontal accuracy 
of about 10 meters. These additional radio wave corrections are available for free from US Coa 
Guard surface stations, located along various navigable waterways. Subscription (for fee) service, 
based on commercial satellite or cellular tower transmission of these additional radio wave 
corrections are also available. 

Higher cost differential receivers have been developed for accurate surveying purposes that 
not only use the encoded GPS timing signal, but also account for phasing of the radio frequency 
carrier wave. These code and carrier phase differential receivers can provide positional accuracy on 
the order of centimeters. This requires post-processing of recorded GPS data with corrections from a 
fixed GPS base station. These types of high accuracy receivers with post processing software are 
used by STRATIGRAPHICS for surveying. 

To correct for selective availability (SA) and atmospheric errors, one uses at least two 
receivers. One receiver (or BASE station) is fixed in position during the survey period, and the other 
(REMOTE station) is located at the points requiring surveying. Any apparent (and false) motion of 
the fixed BASE station, due to SA or atmospheric perturbations, is used in corrections to the 
REMOTE station data set. GPS software is then used to post-process the data, combining satellite 
measurements from the two receivers to achieve accurate surveying measurements. The accuracy of 
these post-processed, differentially corrected GPS positional measurements is about 1 ppm of the 
baseline length (straight-line distance between BASE and REMOTE stations). With a baseline length 
of 1 mile, this error can be theoretically as low as 2 millimeters. 
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Previous Month 's Levels in Feet IGLD-85 

PROVISION&L 

DATf 

1 
3 
3 
4 
5 
6 
7 
8 
3 

1 0 
1 1 
12 
13 
14 
1 5 
I S 
17 
I B 
I S 
3 0 
* 1 
22 
J 3 
34 
3S 
36 
37 
3a 
39 
30 
3 1 

OCTOBBE 
KAX 
KEH 
A v a 1 9 1 8 - 1 S 9 B 
AVO l A S T YBAB 
AVa LAST HDirrH 

OHSAT 

a n P H R i o R * 

DAILY 1 Rtnnmio 
KBAH 
S O l . l 
6 0 1 . 1 
6 0 1 . 1 
6 0 1 . 1 
6 0 1 . 1 
6 0 1 . 1 
C O l . l 
S O l . l 
6 0 1 . 1 
6 0 1 . 0 
S O l . O 
6 0 1 . 0 
6 0 1 . 0 
S O l . l 
6 0 1 . 0 
6 0 1 . 0 
6 0 1 . 0 
6 0 1 . 0 
6 0 1 . 0 
6 0 1 . 0 
6 0 1 . 0 
S O l . O 
6 0 1 . 0 
6 0 1 . 0 
6 0 1 . 0 
6 0 1 . 0 
6 0 1 . 0 
6 0 1 . 0 
S O l . O 

HBUI 

6 0 1 . 1 

6 0 1 . 1 

6 0 1 . 1 

S O l . l 

6 0 1 . 1 

6 0 1 . 0 

6 0 1 . 0 

6 0 1 . 0 
6 0 1 . 0 6 0 1 . 0 

6 0 3 . 4 ( 1 9 8 5 ) 
6 0 0 . 7 ( 1 9 2 5 ) 
6 0 3 . 3 
6 0 1 . 6 
6 0 1 . 3 1 

LAZES DAILY LEVELS 

1 HiCHiaAH-a in tON* 
DAILY 
MBAN 
5 7 7 . 6 
5 7 7 . 6 
5 7 7 . 6 
5 7 7 . S 
5 7 7 . 5 
5 7 7 . S 
5 7 7 . 5 
5 7 7 . 4 
5 7 7 . 4 
5 7 7 . 4 
5 7 7 . 4 
5 7 7 . 4 
5 7 7 . 4 
5 7 7 . 4 
5 7 7 . 4 
5 7 7 . 4 
S 7 7 . 4 
5 7 7 . 3 
5 7 7 . 3 
5 7 7 . 3 
5 7 7 . 3 
5 7 7 . 3 
5 7 7 . 3 
5 7 7 . 3 
5 7 7 . 3 
5 7 7 . 3 
5 7 7 . 3 
S 7 7 . a 
5 7 7 . 2 
5 7 7 . 2 

saxssxsa 
KBAH 

S 7 7 . 6 

5 7 7 . 5 

5 7 7 . S 

5 7 7 . 5 

S 7 7 . 4 

5 7 7 . 4 

5 7 7 . 4 

5 7 7 . 2 5 7 7 . 4 

5 B 2 . 3 ( 1 9 S 6 ) 
5 7 6 . 4 ( 1 9 6 4 ) 
5 7 9 . 1 
5 7 7 . 9 
5 7 7 . 8 1 

lOLD 1 9 8 5 ) 

S T . CLAIH* 
DAILY 
MBAH 
5 7 3 . 7 
5 7 3 . 6 
5 7 3 . 6 
5 7 1 . 7 
5 7 3 . B 
5 7 3 . B 
5 7 3 . 6 
5 7 3 . 7 
5 7 3 . 6 
5 7 3 . 6 
5 7 3 . 5 
5 7 3 . 5 
5 7 3 . 4 
5 7 3 . 4 
5 7 3 . 4 
5 7 3 . 5 
5 7 3 . 5 
5 7 3 . 4 
5 7 3 . 4 
5 7 3 . 4 
5 7 3 . 4 
5 7 3 . 4 
5 7 3 . 4 
5 7 3 . 4 
5 7 3 . 4 
5 7 3 . 4 
5 7 1 . 4 
5 7 3 . 6 

ATTNNIHS 
MBAH 

5 7 3 . 7 

5 7 3 . 7 

5 7 3 . 6 

5 7 3 . 6 

5 7 3 . 6 

3 7 3 . S 

5 7 3 . 5 
5 7 3 . 4 
5 7 3 . 4 
5 7 3 . 3 5 7 3 . 5 

5 7 7 . 3 ( 1 9 8 6 ) 
5 7 1 . 8 ( 1 9 3 4 ) 
5 7 4 . 2 
S 7 3 . 7 
5 7 3 . 9 1 

- - OCT 2 0 0 0 

1 B R I B * 
1 DAILY 

5 7 1 . 0 
5 7 1 . 0 
5 7 1 . 0 
5 7 1 . 0 
5 7 1 . 1 
5 7 1 . 0 
5 7 0 . 9 
5 7 1 . 0 
5 7 1 . 0 
5 7 0 . 9 
5 7 0 . 9 
5 7 0 . 9 
5 7 0 . 9 
5 7 0 . 9 
5 7 0 . 9 
5 7 0 . 9 
5 7 0 . 9 
5 7 0 . 9 
5 7 0 . 9 
5 7 0 . 8 
5 7 0 . 9 
5 7 0 . 9 
5 7 0 . 8 
5 7 0 . 8 
5 7 0 . 9 
5 7 0 . 9 
5 7 0 . 8 
5 7 0 . 9 
5 7 0 . 8 
5 7 0 . 8 
5 ) 0 . 8 

RtmHZHO 
KBAH 

5 7 1 . 0 

5 7 1 . 0 

5 7 1 . 0 

5 7 1 . 0 

5 7 0 . 9 

5 7 0 . 9 

5 7 0 . 9 

5 7 0 . 9 

5 7 4 . 0 ( 1 9 8 6 ) 
5 6 8 . 6 ( 1 9 1 4 ) 
5 7 1 . 1 
5 7 0 . B 
5 7 1 . 2 1 

1 OBTARIO* 
DAILY 1 RDNHIHQ 

2 4 5 . 1 1 
3 4 5 . 0 1 

1 245.0 1 
2 4 5 . 0 

1 245.0 
345 .0 
345 .0 
344 .9 
344 .9 
244 .9 
244 .8 
2 4 4 . 8 
244 .8 
244 .8 
244 .8 
244 .8 
344 .8 
244 .8 
244 .8 
2 4 4 . 8 
244 .7 
244 .7 
244 .7 
244 .6 
244 .6 
244 .6 
344 .6 
244 .6 
244 .5 

345.0 

34S.0 

245.0 

244.9 

244 .9 

244 .8 

244 .8 

244 .5 
2 4 4 . 5 244 .8 

246.8(1945) 
242.3(1934) 
244 .8 
244 .3 

' 245.4 1 

THS COOSOUATSD MXAH LBVXLS SBOHH ARB TSB AVBBAQB OV MORB THAN OHB OAOB 

ODB TO A DIFFBRBSCB IH KODHDIHa HBTRODS, IBB COOROIHATKD LBVBL8 
MAY DIFFSR FROU THB CABASIAH KKAH LBVSLS BY +/- .01 

Return to the Levels Home Page. 
Return to the Detroit District Home Page. 
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J = 4 " Previous Month's Levels in Feet IGLD-85 

SOVBHBER 
MAX 
MIH 
AVO 1918 
XVa LAST 
AVa LAST 

DAY 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2S 
29 
30 

• 1998 
YBAR 
HOHIB 

PROViaiOHAL 

ORBAT LAKBS DAILY LKVBLS IH FBBT (ISLS 1985) 

SDPBRIOR* 
DAILY 
HBAtr 
SOl.O 
600.9 
601.0 
601,0 
SOO.9 
600.9 
600.9 
601.0 
601.0 
601.0 
601.0 
601.0 
600.9 
601.0 
600.9 

. 601.0 
600.9 
600.9 
600.9 
COO. 9 
600.9 
600.9 
600.8 
600.8 
600.8 
600.8 
600.8 
600.8 
SOO.8 
600.8 

RTlNHIira 

601.0 

SOO.9 

601.0 

601.0 

600.9 

600.9 

COO. 9 

600.9 

603.3(1985) 
600.4(1925) 
602.0 
SOI.4 
601.1 1 

1 MICHIOAH-anROH* 
DAILY 

I KBAH 
1 577.2 

577.2 

RDHBina 
MBAH 

577.2 1 1 
1 577.1 
1 577.1 
1 577.1 
1 577.0 
1 577.1 
i 577.1 

577.1 
577.1 
577.1 
577.1 
577.1 
S77.1 
577.1 
577.1 
577.1 
577.1 
577.0 
577.0 
577.0 
577.0 
577. 0 
S77.0 
576.9 
S76.9 
57C.9 
576.9 
576.9 

577.2 

577.1 

577.1 

577.1 

577.1 

577.1 

577.1 

577.1 

582.0(1986) 
576.3(1964) 
578.9 
577.6 
577.4 t 

1 ST. CLAIR* 
DAILY 

1 XBAN 
1 573.3 
1 573.2 
1 573.2 

573.3 
573.3 
573.2 
S73.3 
573.1 
573.3 
573.3 

1 573.3 
573.3 
573.1 
573.9 
573.9 
573. B 
573.9 
573.8 
573.8 
573.6 
573.7 
573. 7 
573.8 
573.9 
573.0 
573.0 
573.9 
573.8 
573.9 
573.0 

1 RDBBZHO 
NBAS 

1 
1 

573.3 

573.3 

573.3 

573.3 

573.1 

573.0 

573.0 

573.0 

576.8(1986) 
571.5(1914) 1 
573.9 
573.3 
S7I.S 1 

-- HOV 3000 

1 BRIS* 
1 DATT.T 1 RUBHIMSl 

1 570.1 1 
1 S70.7 1 

S70.7 1 
S70.7 
570.7 

1 S70.7 
1 570.7 
1 57?.7 
i S70.7 

S70.S 
570.7 

\ 570.7 
570.6 
570.5 
570.5 
570.5 
570.4 
570.4 
570.4 
S70.3 
570.1 
S70.3 
570.4 
570.4 
570.4 
570.4 
570.4 
570.3 
570.4 
570.4 

570.7 

570.7 

570.7 

570.6 

570. S 

570.5 

570.5 

570.5 

[ 573.7(1986) 
568.2(1934) 
570.8 
570.6 
570.9 1 

DAILY 
MBAH 
3 4 4 . 4 
3 4 4 . 4 
3 4 4 . 4 
2 4 4 . 4 
3 4 4 . 4 
3 4 4 . 4 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 4 
3 4 4 . 4 
3 4 4 . 4 
3 4 4 . 4 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 2 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 2 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 3 
3 4 4 . 3 

3 4 6 . 7 ( 1 9 4 5 ) 
3 4 2 . 0 ( 1 9 1 4 ) 
3 4 4 . 6 
3 4 4 . 3 
344.8 

RUHNINQ 
KBAH 

344.4 

344.4 

344.4 

244.4 

344.3 

244.3 

* TBB COOROIHAX8D MBAH LBVBLS SHONH ARB IBB AVBRAOB OF HORB TBAH OHB OAOB 

* DUB TO A OIFFBRBHCB IH ROOHDIRa HBTHODB, IBB COORDIHATBD LBVBLS 
KAY OIFFBR FROM THB CAHADIAH MBAH LSVJtLa BY +/- .01 
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nb . Previous Month 's Levels in Feet IGLD-85 

PROVISIONAL 

DBCBKBBR 
MAX 

AVO 1918-
AVa LAST 
AVO LAST 

DAY 

1 
2 
3 
4 
5 
6 
7 
B 
9 

10 

11 
13 
13 
14 
15 
16 
17 
IB 
19 
20 
31 
33 
33 
34 
33 
36 
37 
28 
29 
30 
31 

1998 
YBAR 

OBBAT 

SUPERIOR* 
DAILY 1 RtniHIHa 
MBAH 
600.8 
600.7 
600.7 
600.7 
600.8 
600.7 
600.7 
600.7 
600.6 
600.7 
600.6 
600.6 
600.6 
600.6 
600.6 
SOO.5 
SOO.7 
600.6 
600.6 
600.6 
600.5 
600.S 
600.5 
600.6 
600.5 
600.S 
600.S 

600.7 

600.7 

600.7 

600.7 

600.6 

600.6 

600.5 600.6 
SOO.S 
600.5 
600.5 600.6 

603.1(1985) 
600.1(1925) 
601.8 
601.2 
601.0 1 

LAXBS DAILY LBVBLS 

1 MICHiaAN-HDHOH* 
DAILY 

576.9 
576.9 
576.9 
577.0 
576.8 
576.9 
576.8 
576.8 
576.8 
576.8 
S76.8 
S76.7 
376.8 
576.8 
576.8 
576.8 
576.7 
576.8 
576.8 
S7S.8 
576.8 
576.8 
576.a 
576.7 
576.8 
S7S.8 

RDHHXHO 
MBAH 

576.9 

576.9 

576.8 

576.a 

576.8 

576.8 

1 
576.7 
576.7 576.8 
576.7 
576.7 
576.7 576.B 

581.6(1986) 
576.3(1964) 
578.7 
577.4 
577.1 1 

IM FBBT ( lOLD 1985) 

1 ST. CLAIR* 

MBAH MBAH 
573.1 
573.1 
573.0 1 
573.8 
573.7 
573.7 
573.8 
573. B 
573.8 
573.8 
573.0 
573.0 
573.1 
573.3 
573.3 
573.2 
573.1 
573.1 
573.3 
573.3 
573.4 
573.5 
573.7 
573.9 
574.0 
574.1 
574.1 
S74.1 
S74.1 
574.0 
574.0 

573.0 1 

573.9 

1 
572.9 

572.9 

573.0 

573.1 

571.2 

573.3 

I 
i 

576.8(1986) j 
571.7(1964) j 
573.9 1 
573.2 1 
573.0 1 

-' DEC 3000 

BRIB* 
DAILY RDHHIHO 
HBAH MBAH 
570.4 
570.4 
570.4 
570.3 
570.2 
570.2 
570.3 
570.3 
570.3 
570.3 
570.4 
570.3 
570.4 
570.4 
570.4 
570.4 
570.3 
S70.4 
S70.4 
570.5 
570.4 
S70.4 
570.4 
570.4 
570.3 
570.3 
570.3 
S70.1 
570.2 
$70.3 
570.3 

570.4 

570.3 

570.3 

570.3 

570.3 

570.4 

570.3 

570.3 

1 

571.8(1986) 
5S8.2(1934) 
570.8 
570.4 
570.1 1 

OHTARIO* 
DAILY 
MEAN 
244.3 
344.3 
244.3 
244.3 
244.2 
244.2 
244.2 
344.3 
344.3 
344.3 
344.3 
244.3 
344.3 
344.3 
244.3 
344.3 
244.3 
344.3 
344.4 
244.4 
244.4 
344.4 
344.4 
244.4 
344.4 
244.4 
344.4 
244.4 
344.4 
344.4 
344.4 

RTnOOHa 
MBAH 

1 

244.3 

244.3 

244.3 

344.3 

344.3 

244.3 

344.3 

244.3 

346.7(1945) 
341.9(1934) 
344.5 
344.1 
344.3 1 

* TBB COORSIBATED MBAH LBVBLS BHOIIH ARB TBB AVBRAOB OF MORB TBAH OHB OAGB 

* DOB TO A DIFFBRBHCB IH ROUMDIBO METHODS, THE COOBDISATBD LBVBLS 
MAY OIFFBR FROM THB CAHADIAH KBAH LBVBLS BY +/- .01 
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GRAPH 1 
EXTRACTION UNIT - GROUNDWATER ELEVATIONS 

WELLS WN-3A, WN-3B, WN-3C, WN-3D, WN-3E 
PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
581.8 

581.6 
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EXTRACTION/REINJECTION UNIT - GROUNDWATER ELEVATIONS 
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EXTRACTION/REINJECTION UNIT - GROUNDWATER ELEVATIONS 
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GRAPH 6 
EXTRACTION/REINJECTION UNIT - GROUNDWATER ELEVATIONS 
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GRAPH 7 
EXTRACTION/REINJECTION UNIT - GROUNDWATER ELEVATIONS 
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GRAPH 1 
EXTRACTION UNIT - EW-4 ANALYTICAL DATA 

AMMONIA, CYANIDE (TOTAL), PHENOLICS (TOTAL) 
PRE-DESIGN PILOT STUDY 
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GRAPH4 
EXTRACTION UNIT - EW-4 ANALYTICAL DATA 

ARSENIC 
PRE-DESIGN PILOT STUDY 
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GRAPH 10 
EXTRACTION UNIT - WN-3A, WN-3B, WN-3C, WN-3D, WN-3E ANALYTICAL DATA 
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GRAPH 1 
EXTRACTION/REINJECTION UNIT - EW-1 ANALYTICAL DATA 
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EXTRACnON/REINJECnON UNIT - EW-1 ANALYTICAL DATA 
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GRAPH 4 
EXTRACTION/REINJECTION UNIT - EW-1 ANALYTICAL DATA 
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GRAPHS 
EXTRACTION/REINJECTION UNIT - WN-IA, WN-IB, WN-IC, WN-ID, WN-IE ANALYTICAL DATA 
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GRAPH 6 
EXTRACTION/REINJECTION UNIT - WN-IA, WN-IB, WN-IC, WN-ID, WN-IE ANALYTICAL DATA 
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GRAPH 7 
EXTRACTION/REINJECTION UNIT - WN-IA, WN-IB, WN-IC, WN-ID, WN-IE ANALYTICAL DATA 
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EXTRACnON/REINJECTION UNIT - WN-IA, WN-IB ANALYTICAL DATA 
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GRAPH 9 
EXTRACTION/REINJECTION UNIT - WN-IA, WN-IB, WN-IC, WN-ID, WN-IE ANALYTICAL DATA 
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GRAPH 10 
EXTRACTION/REINJECTION UNIT - WN-IA, WN-IB, WN-IC, WN-ID, WN-IE ANALYTICAL DATA 
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GRAPH 11 
EXTRACTION/REINJECTION UNIT - WN-IA, WN-IB, WN-IC, WN-ID, WN-IE ANALYTICAL DATA 
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GRAPH 12 
EXTRACTION/REINJECTION UNIT - WN-IA, WN-IB, WN-IC, WN-ID, WN-IE ANALYTICAL DATA 
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GRAPH 13 
EXTRACTION/REINJECTION UNIT - WN-IA, WN-IB, WN-IC, WN-ID, WN-IE ANALYTICAL DATA 
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PRE-DESIGN PILOT STUDY 
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GRAPH 14 
EXTRACTION/REINJECTION UNIT - WN-2A, WN-2B, WN-2C, WN-2D, WN-2E ANALYTICAL DATA 
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W N - 2 D - A m m o n i a ( m g / L ) 

- WN-2E - A m m o n i a ( m g / L ) 
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15670-App-N-Graphsl4-15-16.xls WN2 Ammoma 
3/22/01 9 29 AM 



GRAPH 15 
EXTRACTION/REINJECTION UNIT - WN-2A, WN-2B, WN-2C, WN-2D, WN-2E ANALYTICAL DATA 

PHENOL 
PRE-DESIGN PILOT STUDY 
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15670-App-N-Graphsl4-15-16 xls- WN2 Phenol 
3/22/01 9:29 AM 



GRAPH 16 
EXTRACTION/REINJECTION UNIT - WN-2A, WN-2B, WN-2C, WN-2D, WN-2E ANALYTICAL DATA 

BENZENE 
PRE-DESIGN PILOT STUDY 
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•WN-2B - Benzene (ug/L) 

-WN-2C - Benzene (ug/L) 

-WN-2D - Benzene (ug/L) 

WN-2E - Benzene (ug/L) 

•Extraction/Reinjection State 

- ' c . . : 
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15670-App-N-Graph5l4-15-I6.xl3- WN2 Benzene 
3/22/01 9-29 *M 



GRAPH 17 
EXTRACTION/REINJECTION UNIT - WN-2A, WN-2B, WN-2C, WN-2D, WN-2E ANALYTICAL DATA 

ARSENIC 
PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
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- O - WN-2E-Arsenic (mg/L) 

Extraction/Reinjection ''talc 

0. 

10/1/00 10/11/00 10/21/00 10/31/00 11/10/00 11/20/00 11/30/00 12/10/00 12/20/00 12/30/00 

15670-App-N.Graphsl4-15-16 xls: WN2 Arsemc 
3/22/01 9.29 AM 



APPENDIX O 

MASS REMOVAL GRAPHS 

01S670 (6) 



GRAPH 1 
EXTRACTION UNIT - EW-4 MASS REMOVAL 

AMMONIA, CYANIDE aOTAL), PHENOLICS (TOTAL) 
PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
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15670-AppO-Graphsl-4.xls. EW4 GenChem 
3/22/01 9:58 AM 



GRAPH 2 

EXTRACTION UNIT - EW-4 MASS REMOVAL 

2,4-DIMETHYLPHENOL, 2-METHYLPHENOL, 4-METHYLPHENOL, PHENOL 

PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
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-EW-4 - 2,4-Dimethylphenol Cumulative Mass Removed(mg) 

•EW-4 - 2-Methylphenol Cumulative Mass Removed(mg) 

•EW-4 - 4-Methylphenol Cumulative Mass Romoved(mg) 

•EW-4 - Phenol Cumulative Mass Removed(mg) 

-Extraction Slate (On/Off) 
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9/21/00 10/1/00 10/11/00 10/21/00 10/31/00 11/10/00 11/20/00 11/30/00 12/10/00 

15670-AppOCraphsl-l xls: EW4 SVOC 
3/22/01 9 58 AM 



GRAPH 3 

EXTRACTION UNIT - EW-4 MASS REMOVAL 

ACETONE, BENZENE, ETHYLBENZENE, STYRENE, TOLUENE, XYLENE (TOTAL) 

PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
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H—EW-1 - Benzene Cumulative Mass Removed(mg) 
^^EW-4 - Ethylbenzene Cumulative Mass Rcmoved(mg) 
p~~EW-4 - Styrene Cumulative Mass Removcd(mg) 
I m nvV-4 - Toluene Cumulative Mass Removcd(mg) 
] • EW-4 - Xylene (total) Cumulative Mass Removcd(mg) 

-Exti-action State (On/OfQ 
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9/21/00 10/1/00 10/11/00 10/21/00 10/31/00 11/10/00 11/20/00 11/30/00 12/10/00 

15670-AppCM:raphsl-l.xls: EW4 VOC 
3/22/01 9.59 AM 



GRAPH 4 
EXTRACTION UNIT - EW-4 MASS REMOVAL 

ARSENIC 
PRE-DESIGN PILOT STUDY 
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15670-AppOGraphsl-4.xls: EW4 Arsemc 
3/22/01 9.59 AM 



GRAPHS 
EXTRACTION/REINJECTION UNIT - EW-1 MASS REMOVAL 

AMMONIA 
PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
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15670-App-OGraphs5-15.xls- EWl Ammoma 
3/22/01 1005 AM 



GRAPH 6 

EXTRACTION/REINJECTION UNIT - EW-1 MASS REMOVAL 

CYANIDE (TOTAL) 

PRE-DESIGN PILOT STUDY 
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3/22/01 10.05 AM 



GRAPH? 
EXTRACTION/REINJECTION UNIT - EW-1 MASS REMOVAL 

PHENOLICS (TOTAL) 
PRE-DESIGN PILOT STUDY 
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3/22/01 10.05 AM 



GRAPHS 

EXTRACTION/REINJECTION UNIT - EW-1 MASS REMOVAL 

PHENOL 
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GRAPH 9 

EXTRACTION/REINJECTION UNIT - EW-1 MASS REMOVAL 

2-METHYLPHENOL 

PRE-DESIGN PILOT STUDY 
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GRAPH 10 
EXTRACTION/REINJECTION UNIT - EW-1 MASS REMOVAL 

2,4-DIMETHYLPHENOL 
PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
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GRAPH 11 
EXTRACTION/REINJECTION UNIT - EW-1 MASS REMOVAL 

4-METHYLPHENOL 
PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
3,500,000. 

3,000,000. -

2,500,000. 

Q 
W 
> 

O 

cn 

2,000,000. • 

1,500,000. 

1,000,000. -

500,000. 

i-^-. 
r i ? 

.-. .: 

. : • • : ' . 

' V 

T'.":.-. 

....., 

J^^^T 

- -.-sr-;' 
M : ^ ; ^ ' 
• • . ' . ^ ; • • ^ 

^Q:Z 
: - : ; ; \ i 

-.'iiii 
« • • ! • • • : J 

0. 

10/1/00 

"i 'i F"f''i "i" I 'r"i 'I' r T ' ' T " ' I " I ' I' 'T T '*"•! ' - T - T ' I "*! 'V" r" 1 ' I "i [""'i'*'" i" '•!"• i • i -^^ ^-•i--'^ ' I' 'i ' ' t ' - r ' ^ i i " F ' " T ' I T t ' I " ' I " T • r — i ™ r ' i " i " " t '''j""t ^ "T —p"..p—^i •,'•'V"-.,.-• 

10/11/00 10/21/00 10/31/00 11/10/00 11/20/00 11/30/00 12/10/00 

15670-App-O-Graphs5-15.xls: EWl 4methylphenol 
3/22/01 10K)5AM 



GRAPH 12 
EXTRACTION/REINJECTION UNIT - EW-1 MASS REMOVAL 

BENZENE 
PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
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GRAPH 13 
EXTRACTION/REINJECTION UNIT - EW-1 MASS REMOVAL 

ACETONE 
PRE-DESIGN PILOT STUDY 
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GRAPH 14 
EXTRACTION/REINJECTION UNIT - EW-1 MASS REMOVAL 

TOLUENE 
PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
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GRAPH 15 
EXTRACTION/REINJECTION UNIT - EW-1 MASS REMOVAL 

ARSENIC 
PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
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BROMIDE TRACER GRAPHS 
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45. 

GRAPH 2 
EXTRACTION/REINJECTION UNIT - WN-2A, WN-2B, WN-2C, WN-2D, WN-2E ANALYTICAL DATA 

BROMIDE 
PRE-DESIGN PILOT STUDY 

WAUKEGAN COKE SITE 
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40. 

35.-

GRAPH3 
EXTRACTION/REINJECTION UNIT - ANALYTICAL DATA 

WELLS EW-1, EW-2, EW-3 
BROMIDE 

PRE-DESIGN PILOT STUDY 
WAUKEGAN COKE SITE 
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GRAPH 4 
EXTRACTION/REINJECTION UNIT - MASS RECOVERY 

WELLS EW-1, EW-2, EW-3, EW-1, EW-2, EW-3 
BROMIDE 
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HYDRAULIC CONDUCTIVITY CALCULATIONS 
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APPENDIX Q 

SUMMARY OF TRACER TEST TRANSPORT EVALUATION 
WAUKEGAN MANUFACTURED GAS AND COKE PLANT 

WAUKEGAN, ILLINOIS 

Well 
location 

WN-IE 

WN-ID 

WN-IC 

Tracer 
Travel 
Time 

(days) 

4.29 

8 

9.06 

Distance 
From 
RW-2 
(feet) 

5.4 

5.4 

5.4 

Estimated 
Horizontal 

Groundwater 
Velocity 

(V=distanceltime) 

1.26 

0.68 

0.60 

Porosity 

0.38 

0.38 

0.38 

Average 
Groundwater 

Elevation 
RW-2 

(feet AMSL) 

581.26 

581.26 

581.26 

Average 
Groundwater 

Elevation 
Monitoring Point 

(feet AMSL) 

580.98 

581.02 

581.08 

Distance 
Between 
Points 
(feet) 

5.4 

5.4 

5.4 

EW-1 5.92 10.2 1.72 0.38 581.26 580.27 10.2 

Horizontal 
Hydraulic 
Gradient 

(ft/ft) 

0.052 

0.044 

0.033 

Average 

0.097 

Calculated 
Hydraulic 

Conductivity 
(feet/day) 

9.2 

5.8 

6.9 

7.3 feet/day 

6.7 

CRA 15670(6) 



BROMIDE TRACER TEST CALCULATIONS 
WAUKEGAN COKE SITE 

BCnown Information Distances 

RW-2 to WN-1 = 5.4 feet 
RW-2 to EW-1 = 10.2 feet 

Injected Bromide Tracer RW-2 @ 08:30 10/24/00 

Started Phase II Test (i.e., pumps on) @ 11:00 10/24/00 

Detection of Bromide Front 

cation 

WN-IE 
WN-ID 
WN-IC 
WN-IB 
WN-IA 

EW-1 

Date 

10/28/00 
11/01/00 
11/02/00 

NA 
NA 

10/30/00 

Time 

18:04 
10:59 
12:23 

-
-

9:06 

Days 

4.29 
8 

9.06 

Concentration 
(mg/L) 

360 
81 
54 

5.92 18 

Effective Porosity (T|e) = unknown 

Average Porosity (ri) = 0.38 or 38% 
(RI Report Table 4.6.3) 

Known Information 

V = 
Ki 

then 

V = 
Vn 

where: 

V = Average Groundwater Velocity 
K = Horizontal Hydraulic Conductivity 
i = Horizontal Hydraulic Conductivity 
ri = porosity 

1. WN-IE 
Distance 

then V = 

= 5.4 feet 

5.4 feet 
= 1.26 ft/day 

4.29 days 
Average Groundwater Elevations 

581.26-580.98 

Time = 4.29 days 

RW-2 = 581.26 WN-IE = 580.98 

then 

then 

1 = • 
5.4 ft 

= 0.052 ft/ft 

J^= ' -^" '^ ' " 'y°-^^ =9.2 ft/day 
0.052 

015670 (6) Q-1 



BROMIDE TRACER TEST CALCULATIONS 
WAUKEGAN COKE SITE 

WN-ID 
Distance = 5.4 feet Time = 8 days 

then V = ^ ^ ^ ^ = 0.675 ft/day 
8 days 

Average Groundwater Elevations RW-2 = 581.26 WN-ID = 581.02 
. 581.26-581.02 ^ ^ , , ^ , ^ 

then 1 = = 0.044 ft/ft 
5.4 ft ^ 0.675 ft/day . 0 .38 . ^ . , . 

then K = = 5.8 ft/day 
0.044 

WN-IC 
Distance = 5.4 feet Time = 9.06 days 

5 4 feet 
then V = ^ ^ ^ ^ = 0.60 ft/day 

9.06 days 
Average Groundwater Elevations RW-2 = 581.26 WN-IC = 581.08 

. 581.26-581.08 „ „ , , , , ^ 
then 1 = = 0.033 ft/ft 

5.4 ft ^ 0.60 ft/day . 0 . 3 8 , . . , , 
then K = = 6.9 ft/day 

0.033 ft/ft 

EW-l 
Distance = 10.2 feet Time = 5.92 days 

then V = ^ ^ ^ ^ ^ ^ = 1.72 ft/day 
5.92 days 

Average Groundwater Elevations RW-2 = 581.26 EW-1 = 580.27 
. 581.26-580.27 ^ ^^., ^ ,^ 

then 1 = = 0.097 ft/ft 
10.2 ft 

, , 1.72 ft/day-0.38 ^ ^ ^ , ^ 
then K = = 6.7 ft/day 

0.097 

015670 (6) Q-2 



APPENDIX R 

E/R UNIT GROUNDWATER CONTOURS 
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PL0T1 
PRE-TEST GROUNDWATER CONTOURS- OCTOBER 8, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385-

4380 

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 2 
PRE-TEST GROUNDWATER CONTOURS- OCTOBER 9, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

440O 

4395-

4390-

4385-

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 3 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 10, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395 

4390-

4385 

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 4 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 11, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

440O 

4395-

4390 

4385-

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOTS 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 12, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

440O 

4395-

4390-

4385 

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 6 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 13, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

440O 

4395-

4390-

4385-

4380 

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 7 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 14, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390 

4385 

4380-

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOTS 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 15, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385 

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 9 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 16, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILUNOIS 

4400 

4395-

4390-

4385 

4380-

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 10 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 17, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390 

4385 

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 11 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 18, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385 

4380-

4375-

4370 

436& 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 12 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 19, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385 

4380-

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 13 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 20, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385 

4380-

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 14 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 21, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390 

4385 

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 15 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 22, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385-

4380-

4375-

4370-

436& 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 16 
PHASE 1 GROUNDWATER CONTOURS- OCTOBER 23, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385 

4380-

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 17 
OCTOBER 24, 2000 - SHUTDOWN BETWEEN PHASE 1 AND 2 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390 

4385 

4380-

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 18 
PHASE 2 GROUNDWATER CONTOURS- OCTOBER 25, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

440O 

4395 

4390-

4385-

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 19 
PHASE 2 GROUNDWATER CONTOURS- OCTOBER 26, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385 

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 20 
PHASE 2 GROUNDWATER CONTOURS- OCTOBER 27, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385-

4380-

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 21 
PHASE 2 GROUNDWATER CONTOURS- OCTOBER 28, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385-

4380-

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 22 
PHASE 2 GROUNDWATER CONTOURS- OCTOBER 29, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385-

4380-

4375-

4370 

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 23 
PHASE 2 GROUNDWATER CONTOURS- OCTOBER 30, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385-

4380-

4375-

4370 

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 24 
PHASE 2 GROUNDWATER CONTOURS- OCTOBER 31, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385-

4380 

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

0 feet 5 feet 10 feet 



PLOT 25 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 1, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395 

4390-

4385-

4380 

4375 

4370 

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 26 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 2, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

440O 

4395-

4390-

4385 

4380 

4375 

4370 

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 27 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 3, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390 

4385-

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

0 feet 5 feet 10 feet 



PLOT 28 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 4, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

440O 

4395 

4390-

4385-

4380-

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

0 feet 5 feet 10 feet 



PLOT 29 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 5, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385-

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 30 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 6, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390-

4385-

4380-

4375 

4370-

4365 
5825 

Ofeet 5 feet 10 feet 



PLOT 31 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 7, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILUNOIS 

4400 

4395-

4390-

4385-

4380 

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 32 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 8, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILUNOIS 

4400 

4395-

4390-

4385-

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 33 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 9, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395-

4390 

4385 

4380-

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 34 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 10,2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILUNOIS 

4400 

4395-

4390 

4385-

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 35 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 12, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

4395 

4390-

4385-

4380-

4375 

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 36 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 13,2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

440O 

4395 

4390 

4386-

4380 

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 37 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 14, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILUNOIS 

4400 

4395 

4390-

4385 

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 38 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 15, 2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILUNOIS 

4400 

4395-

4390 

4385 

4380-

4375-

4370-

4365 
5780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 10 feet 



PLOT 39 
PHASE 2 GROUNDWATER CONTOURS- NOVEMBER 19,2000 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILUNOIS 

4400 

4370T 

6780 5785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet 5 feet 101 



PLOT 40 
PHASE 2 GROUNDWATER CONTOURS S^OVEMBER 20,2000 

WAUKEGAN MANUFMCkUKtD GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400^ 

4395 

5825 

Ofeet 5 feet 10 feet 



PLOT 41 
NOVEMBER 27, 2000 - POST SHUTDOWN 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILLINOIS 

4400 

"•5780 5805 5825 

• ! l - T ^ ' K ^ 

0 feet 5 feet 10 feet 



; PLOT42;;.ci 
PHASE I GROUNDWATER CONTGURS-USiNG AVERAGE ELEVATIONS 

WAUKEGAN MANUFACTURED GAS AND COKE PLANT 
WAUKEGAN, ILUNOIS 

5785 5790 5795 5800" 5805 5810 5815 5820 

Ofeet 5 feet " 10 feet 



PLOT 43 
PHASE 2 GROUNDWATER CONTOURS 

USING AVERAGE PHASE 2 ELEVATIONS 
WAUKEGAN MANUFACTURES GAS AND COKE PLANT 

WAUKEGAN, ILUNOIS 

4400 

4395-

4390-

4385-

4380H-

4375 

4370-0J 

4365 
5780 6785 5790 5795 5800 5805 5810 5815 5820 5825 

Ofeet .5fs3t :^/s10feet 




